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Grumman Gulfstream Makes First Flight 




First Flight Report on U.S, Turbine Helicopter 



CONVAIR JETLINER 

MASTERPIECE OF 


Just as Velazquez expressed supreme elegance in 

his masterpieces of the 17th Century, Convair’s Jet-Liner will be the finest expression of elegance 
for travelers in the new jet age. With a totally new concept in luxurious decor by acclaimed artists 
in design and decoration, Convair’s 880 Jet-Liner is truly a modem masterpiece of elegance. 


DIVISION OF GENERAL DYNAMICS CORPORATION 








data 
from 

the sky 


Significant data from airborne vehicles . . . missile and aircraft structures . . . 
power plants . . . complex weapons and control systems . . . are being gathered 
by Consolidated Systems designed to produce useful information in a 


minimum of flights or firings, 
unmatched experience in 
in-flight data. Read the complete 

systems division Consolidated 

300 N. Sierra Madre Villa, Pasadena, California / Offices in 


of proven design, based on 
and reproducing selected 
CEC 3014-X3. 
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AVIATION CALENDAR 


TRANS-SON ICS 


PRESSURE POTENTIOMETERS 


Beyond the Specifications.. 


the Total Engineering Story 



Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

ThmAirn l/t/Mducm 


(Continued from page 5) 

Sept. 28-Oct. 2— U4th Meeting. Electro- 
chemical Society, Chateau Laitrier, Ot- 
tawa, Canada. 

Sept. 29-Oct. 5— National Aeronautical 

Meeting, Society of Automotive Engi- 
neers. Inc., the Ambassador. Los Angeles. 

Sept. 29-Oct. 3— Semi-Annual Meeting and 
Western Tool Show. American Society of 
Tool Engineers, Shrine Exposition Hall, 
Los Angeles, Calif. 

Oct. 1-2— Conference on Radio Interference 
Reduction, sponsored by Armour Re- 
search Foundation and U. S. Army Sig- 
nal Engineering Laboratories. Museum of 
Science and Industry. Chicago, 111. 

Oct. 1-3— National Airports Conference, 
University of Oklahoma. Norman. Okla. 
Co-sponsored by American Assn, of Air- 
port Executives and the CAA. 

Oct. 4— Second Annual Awards Banquet, 
Society of Experimental Test Pilots. Bev- 
erly Hilton Hotel. Beverly Hills. Calif. 

Oct. 6-7— National Symposium on Extended 
Range and Space Transmission, spon- 
sored by Institute of Radio Engineers and 
George Washington University, Lisner 
Auditorium. Washington. D. C. 

Oct. 7-8— 195S Joint Meeting. Institute of 
the Aeronautical Sciences and Canadian 
Aeronautical Institute, Chateau Lanrier. 
Ottawa. Canada. 

Oct. 7-12— Sixth International Communica- 
tions Convention, Genoa. Italy. 

Oct. 8-10— 14th Annual Aviation Spark Plug 
and Ignition Conference. Champion 
Spark Plug Co.. Sceor Hotel. Toledo. 

Oct. 9-10— Ninth Annual National Noise 
Abatement Symposium, sponsored by 
Armour Research Foundation. Hotel Sher- 
man. Chicago, 111. 

Oct. 13-1 5— ASM E-ASI.E Joint Lnhrication 
Conference, Statler Hotel- Los Angeles. 
Calif. 

Oct. 15-15— 14th Annual National Elec- 
tronics Conference, Hotel Sherman. Chi- 
cago. 111. 

Oct. 1 3-17— Twelfth Annual Meeting, 
Southeastern Airport Managers’ Assn.. 
The Palm Beach Terrace. Palm Beach. 

Oct. 20-22—1958 Annual Meeting, Assn, of 
the United States Army, Shcraton-Park 
Hotel, Washington. D. C. 

Oct. 22-24— Fifth National Vacuum Sym- 
posium. Sir Francis Drake Hotel, San 
Francisco, Calif. 

Oct. 23-25—1958 National Simulation Con- 
ference, sponsored by Institute of Radio 
Engineers Professional Croup on Elec- 
tronic Computers, Statler-Hilton Hotel. 
Dallas, Tex. 

Oct. 27— 14th Annual General Meeting of 
the International Air Transport Assn., 
New Delhi, India. 

Oct. 27-28— East Coast Conference on Aero- 
nautical &- Navigational Electronics. In- 
stitute of Radio Engineers. Lord Balti- 
more Hotel. Baltimore. Md. 

Oct. 30-31— 195S Electron Devices Meeting, 
sponsored by Institute of Radio Engi- 
neers. Shoreham Hotel, Washington, 
D. C. 

Nov. 10-12— International Conference, Phys- 
ics and Medicine of the Atmosphere and 
Space, sponsored by the School of Avia- 
tion Medicine, San Antonio, Tex. 
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USAF B-58 "Hustler", 
America’s first supersonic 
bomber. 


TIMESAVERS 

save many 
man-hours 
at Convair 



Says Helon Carter, 
draftsman "A", Materials 
and Processes, 
Engineering Department, 
Convair, Ft. *" 



Helon Carter’s memo, dropped into the 
suggestion box at Convair, Ft. Worth, pointed 
out that many man-hours are required to 
replace those nuts which become damaged to the 
extent that replacement is necessary. "If,” she 
said, “all 550° two-lug find one-lug floating nuts 
•eplaced with plate nuts having 
removable threaded elements, replacement cost 
could be reduced. Records indicate that two 
men must now spend 10 minutes in drilling out 
the rivets of an installed nut, whereas one 
man can replace the nut element, if removable, 
in 5 seconds.” 

Since maintenance is a part of the Air 
Force contract with Convair, a division of 
General Dynamics Corporation, this manufacturer 
is interested in improved, time-saving 
components. Helon Carter was rewarded 
for her suggestion. 

Nutt-Shers TIMESAVERS, with replaceable, 
interchangeable nut elements, are icidely 
used on the B-58 to reduce installation and 
maintenance costs. 


2701 S. Harbor Blvd., Santa Ana. California 

Kimberly 5-9311 

FASTENERS FOR AIRBORNE WEAPONS SYSTEMS 



FLY WEATHER-WISE (sgjf| 

These weather items prepared in consultation with the United States Weather Bureau 
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EATHER *»» RADIO 

HOW WEATHER CONDITIONS AFFECT THE 
PROPAGATION OF RADIO WAVES 


. 


K .dio reception may vary from poor 
to exceptional, depending on the 
temperature stratification. Temperature 

of the atmosphere. This can result in 
freak reception over great distances on 
VHF channels. 

Precipitation static — ice crystals, snow 
flakes and rain droplets striking aircraft 
can cause crackling in headphones. 
Static due to lightning discharges. 
These occasional bursts and crashes can 
be picked up at considerable distance. It 
is often your first indication of thunder- 
storm activity. 

How to minimize static: Change alti- 
tude if it can be done safely. Decrease 
speed in rain or snow storms. Where 
possible, avoid dry snow and cirrus 
clouds composed of ice crystals. Keep 

ground noise. It is preferable to use a 
higher frequency broadcast station for 
ADF homing instead of low frequency 
range station. During periods of static, 
push headphones over temples when not 
listening — to keep fatigue to minimum. 




Aurora Borealis, associated with magnetic storms. These extra-terrestrial 
phenomena cause communication fadeouts. Tune in to Time Signal 
Broadcasts of National Bureau of Standards (5 or 10,000 kilocycles for 
forecasts of periods of poor reception). 


NEW MOBILGREASE AERO LO-TEMP 


Forimproved performance.added 
protection and reduced mainte- 
nance of grease lubricated parts — 
including mslrumenls. where protec- 


frictional drag are particularly im- 
portant — specify Mobilgrease 
Aero Lo-Temp. 


For Top Flight Performance — Make it 


Mobil 

A 


You’re 
Miles Ahead 
with Mobil! 



Now the most powerful AREA defen- 
sive weapon in production, the United 
States Air Force BOMARC interceptor 
missile, built by Boeing, is being fur- 
ther improved. 

New, advanced terminal guidance by 
Westinghouse will assist in the capabil- 
ity of BOMARC II to destroy attacking 
enemy missiles or aircraft at ranges of 
400 miles away from major cities and 
population centers— the largest AREA 
of protection in the free world. 


Westinghouse 
AIR ARM 


FREE WORLD DEFENDER 
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Which twin ® 
has the 
B. F. Goodrich 
De-Icers? 


B.E Goodrich aviation products 


Forecast: Rain, possible 

icing. Yet one of these 

rwin-engine business pla 

es completes its trip — 

safely. It's equipped 

vith new lightweight 

B.F.Goodrich Pneumat 

c De-Icers, designed 

especially for light planes. 

These new De-Icers provide the most practical 
ice protection ever developed for light aircraft. 
Weight of the complete prototype system, for 

which CAA has issued a 

upplemcntal certificate, 

has been knocked down 

o a new low — approxi- 

mately 50 pounds. Cost 

as been cut more than 

60 per cent. Maintenance 

is reduced because the 

system is extremely simple. The De-Icer system 

provides 6 hours of pos 

ive de-icing action for 

wing and tail leading edges before it is necessary 

to repressurize the self-ca 

ntained air supply. 

Complete kits for most 

ight twin-engine planes \ 

will soon be available. See 

irour local B.F.Goodrich 

Aviation Products distribu 

tor and learn how easily 

and economically you car 

have your own plane 

equipped with this low 

cost ice protection. Or 

write B.F.Goodrich Avia 

on Products, a division 

of The B.F.Goodrich Company, Akron, Ohio. 
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EDITORIAL 


First Shot at the Moon 


The first U. S. attempt at lunar exploration launched 
from Cape Canaveral on Aug. 17 by the Air Force was 
a significant milestone in the exploration of outer space. 
Like all early experimental failures in attempts to pierce 
the frontiers of the unknown, it provided considerable 
knowledge with which to bolster the opportunities for 
success on subsequent attempts. First, it showed an 
amazing increase in technical capability by the USAF- 
industry team that was able to take a directive from the 
Advanced Research Projects Agency issued last March 
and translate it into a lunar probe ready to launch from 
a Cape Canaveral pad five months later at the exact time 
and date specified. Regardless of the failure of the probe 
in the air after launch, the feat of having it get off the 
pad at the exact pre-determined time is one that all tech- 
nical people will appreciate. 

Participants in this remarkable record include the 
USAF Ballistic Missile Division headed by Maj. Gen. 
Bernard Schricvcr; Douglas Aircraft Missile Division, 
which provided the Thor first stage; Aerojet, which built 
the second stage; Allegany for the solid propellant third 
stage; the Space Technology Laboratories of Ramo- 
Wooldridge, which had over-all technical cognizance of 
the program and development of controls for the second 
and third stages and development of the probe itself. 
This team was backed by a large number of components 
manufacturers and suppliers whose contributions also are 
vital to the success of any such major project. 

The failure in the Thor first stage rocket engine 
appears to have been caused by a faulty fuel line. This 
is the type of random failure that is bound to occur ever 
so often regardless of the amount of systems testing that 
precedes a launch. But it also serves to recall the warn- 
ings Dr. Walter Dornberger, war-time commander of 
the German V-2 development program at Pccnemunde, 
sounded early in our own ballistic missile development 
program. He pointed out that most of the early V-2 
flight failures came, not from major systems, but from 
“two-bit” hardware such as valves, fuel lines, etc. which 
were not specially developed but taken off the shelf from 
normal industrial use. He pleaded for us to launch 
early in the game a special development program for 
minor hardware able to take the tremendous variety of 
stress and strain imposed during a ballistic missile mis- 
sion. These type programs are now well along. But 
they did not come into being until we had suffered the 
same type failures of small components that plagued 
the V-2. 

As a nation we have made great strides in organizing 
our military research and development program since 
the World War II days of the Air Coqjs Engineering 
Division at Wright Field and the Army Ordnance arsenal 
fiascos. But we still have a long way to go in laying a 
sound, broad foundation of basic research and then build- 
ing effective organization to apply this new knowledge 
to military weapons development. Army. Navy, Air 
Force and the Department of Defense arc all aware of 
this problem. They are striving, each according to his 
own bent, to formulate solutions. But the tangle of 
bureaucracy, timid technical leadership and bookkeeper 
control of research programs are still keeping this effort 
well short of its genuine technical capability. 


Public reaction to the first moon probe failure also 
provided an interesting contrast to the hysteria that 
accompanied the first Vanguard abortive mission. Both 
the American public and the popular press, on which it 
depends for most of its information, have achieved a 
higher degree of understanding of the problem of experi- 
mental development. In this effort at better public under- 
standing, top Pentagon officials contributed enormously 
by their candid pre-shot statements on the 10-to-one odds 
for success and by painting a realistic picture of the 
problems involved. 


We heartily agree with Defense Secretary Neil McEl- 
rov’s information philosophy on this matter when he 
explained: 



In this connection. Aviation Week has been active in 
ensuring that Soviet failures both in their ballistic missile 
development program and in attempts to probe the lunar 
environment do not remain "concealed forever” (see 
page 23). 

One aspect of this public information poliev should 
be noted in passing as it is symptomatic of the type of 
“thought control” operation now being organized by a 
few Pentagon bureaucrats who would prefer the absolute 
government press control of “Pravda” and “Izvestia” 
to the American free, and often critical, press. This is 
the public rebuke dealt to Lt. Gen. Samuel Anderson, 
commander of the USAF Air Research and Development 
Command, for informing the American people of the 
correct date of the first lunar probe launching. The 
fact that this probe was actually launched on Aug. 17, 
the date specified by Gen. Anderson in his Milwaukee 
speech of June 10 (AW June 16, p. 292), and that official 
confirmation has now been given that another attempt 
will be made in September, as he said, is absolute proof 
of the veracity of his original statement. 

The proximity of the moon to the earth and the period 
when the sun is in a position to light the backside of 
the moon for photography are matters of astronomical 
calculation as well known to the Soviets as to our own 
scientists. There was absolutely no shred of genuine 
military security in Gen. Anderson's statement. 

Yet, his statement was first officially denied by Roy 
Johnson, head of the Advanced Research Projects 
Agency, who now emerges on the record as a source 
of dubious authenticity. Then, obviously at Mr. John- 
son's petulant prodding, the Secretary of the Air Force, 
James Douglas, administered an official reprimand to 
Gen. Anderson for telling the American people the 
simple truth about a non-military scientific project of 
tremendous international import. It is indeed a sad per- 
formance. We do not think Gen. Anderson's stature 
has been diminished in the eves of the American public 
because of the petty performance of his superiors. 

But this incident is important to remember in view 
of the attempts now going on in the Pentagon to estab- 
lish a form of censorship aimed at having only the 
"officially approved” viewpoint of the Defense Depart- 
ment reach the American public. 


—Robert Hotz 




Every new four-engine jet and turboprop commercial airliner now 
under construction in the U.S.A. is equipped with a Kidde 
CF,Br fire extinguishing system! Thirty years of leadership in 
the engineering of air safety equipment went into its development. 
Practically non-toxic, non-corrosive, with excellent three dimen- 
sional extinguishing properties, CF 3 Br permits lighter system 
weight, greater overall extinguishing efficiency. Kidde stands 
ready to help solve your problems in air safety devices. For more 
information write Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
818 Main Street, Belleville 9, N. J. 









THE 

PLASMA JET- 



a case of 

research and 
advanced 

development 

Development of a re-entry simulation facility for 
the Air Force Titan ICBM nose cone required 
a method for heating air to extremely high tem- 
peratures. A special type of electrical discharge, 
sometimes called a “plasma jet," was considered. 
Both fundamental research — to obtain a 
quantitative understanding of the arc properties 
and mechanism — and applied research in actual 
aerodynamic and materials testing were needed. 
Advanced development — the actual design 
and construction of improved test facilities — 
was also an inherent part of the problem. 
Theoretical and experimental physicists, 
aerodynamicists and physical chemists began 
a simultaneous attack on the fundamental 
processes. At the same time, and in close 
association with the others, instrumentation 
and mechanical engineers began to build and 
use a series of continually improved facilities for 
re-entry testing. Those inclined toward either 
fundamental or applied research in their part icular 
specialty were able to maintain their integrity 
and their own research approach. At the 
same time they were able to benefit from the 
close working association with one anol her. 

The results were especially fruitful. The plasma 
jet has proven an excellent tool for re-entry 
studies. Investigations of important applications 
in high-temperature chemistry, space propulsion 
and refractories are following as an added bonus. 
Research and Advanced Development is more 
than a descriptive title at Avco. It is a concept 
that promotes creativity. 

For information on unusual career opportunities 
for exceptionally qualified scientists and engineers, 
mite to: Dr. It. IF. Johnston, 

Scientific and Technical Relations, 

Avco Research and Advanced Development Div., 

201 Lowell Street, Wilmington, Mass. 


Washington Roundup 


Procurement Studies 

Mouse and Senate Armed Services Committees and 
Defense Department will make comprehensive studies 
of the military procurement system to pave the way for 
action on legislation early next year when the new 
Congress convenes. Moves in this direction include: 

• Sen. Lcvcrctt Saltonstall (Mass.) high ranking Repub- 
lican on Senate Armed Services, asked Committee Chair- 
man Sen. Richard Russell (D.-Ga.). to direct the staff 
to make a research and evaluation study on legislation 
he recently introduced that would expand use of the 
“weapon system” and fixed-price incentive-type contracts 
and decentralize military supervision of research and de- 
velopment contracts (A\V Aug. 18, p. 26). He has asked 
the Secretary of Defense and the three service secre- 
taries to have their staffs do the same. Saltonstall plans 
io review recommendations made as a result of these 
studies and introduce revised legislation in January. 

• Staff of the House Armed Services Investigating Sub- 
committee shortly will complete its investigation of 

tern” contracting. The group's chairman, Rep. Eduard 
Hebert (D.-La.), plans hearings in mid-November. Mem- 
bers of the subcommittee have been antagonistic toward 
the weapon svstem and the extensive use of negotiated 
contracts. The group has consistently urged greater use 
of formal advertised bid contracting. 

Defense Funding 

Legislation which in its original fonn threatened to 
throw up new defense funding roadblocks by putting 
both new contract money and expenditures for produc- 
tion and research and development on a year-to-year basis 
was so watered down in the version finally passed by 
Congress that it is expected to have little, if any. effect. 
As sent to the White House, the measure provides: 

• That full-funding, as at present, shall be continued for 
military production and research and development. In 
the original version, long-term projects would have re- 
ceived piecemeal financing year by year from annual 
congressional appropriations. 

• That the President may recommend and the Congress 
set an annual ceiling on Defense Department spending. 
The ceiling is permissive. Under the original measure, 
the firm ceiling, established bv law. would have been 
reouired. Members of House Appropriations Committee 
emphasized the impossibility of establishing a realistic 
ceiling a year in advance. 

CRAF Negotiations 

Air Force Secretary James II. Douglas met with com- 
mercial airline officials last week in a move to reach an 
agreement on the proposed standby contracts covering 
the Civil Reserve Air Fleet (CRAF). No decisions on 
the terms of the contracts were made during the Pentagon 
meeting but both Air Force and the airlines agreed to 
resume negotiations on Aug. 26. 

Until this meeting, little or no action had been taken 
on the proposed contracts during the past three years, 
although the airlines have been prepared to turn over 
the fleet to the Defense Department in the event of 
an emergency without the benefit of contracts. Last 
month. Stuart G. Tipton, president of the Air Transport 
Assn., charged that the Air Force had failed to act on 


the standby contracts despite the fact the airlines have 
consistently shown a desire to settle the issue. 

Meanwhile, the ATA reported that some 70 million 
passenger miles of airlift were offered the military by 
the U. S. scheduled airlines in response to an Air Force 
canvass following the Mid East crisis last month. ATA 
said that enough air service to fly more than 12,000 
personnel to Lebanon was offered the Air Force and that 
the airlift could have been placed into operation imme- 
diately without interrupting regular civilian service. 

Defense Committee Cut 

Defense Department on Sept. 1 will abolish another 
59 of its coordinating committees, cutting the number 
from an original 299 to 101. Defense already had elim- 
inated 13? committees (AW July 7. p. 25) and deleted 
others from the list by ruling that they were “found not 
to be Joint Department of Defense committees.” 

The cuts were made on orders of Defense Secretary 
Neil H. McElroy in an effort to accelerate the decision- 
making process within the department. Next step will 
be to review Defense Department representation of inter- 
departmental and international committees. 

Renegotiation Outlook 

Congress last week appeared set to extend the renego- 
tiation law by six months-to Dec. 31. The House and 
the Senate Finance Committee voted the six-month ex- 
tention. They also extended the law to include con- 
tracts let by the new National Aeronautics and Space 
Administration. The White House had wanted a two- 
vear extension of the act. 

W. M. Allen, president of Boeing Airplane Co., 
speaking for Aircraft Industries Assn., led the opposition 
to the law in testimony before House Appropriations 
Committee (AW Aug. 18. p. 27). Robert Dechert, 
general counsel of Defense Department, presented the 
Administration's support for the measure. 

Post-Contract Analysis 

Air Force is giving “serious thought” toward estab- 
lishing criteria for a post-contract analysis of profits to 
determine how well a company accomplished “what they 
agreed to at the outset." according to Lt. Gen. C. S. 
Irvine, deputy chief of staff for material. The analysis 
would include an evaluation of management and hard- 
ware performance and be used in establishing a firm's 
eligibility for incentive profits. Gen. Irvine says it might 
also be used in subsequent reviews of the contract by 
other authorities, including the Renegotiation Board. 

Controller Hesitancy 

Civil Aeronautics Administration is becoming con- 
cerned over the unwillingness of some of its best air 
traffic control trainees to assume full responsibility. 
While CAA has avoided public expression of this con- 
cern, spokesmen say that many of the best qualified 
students have refused promotion from assistant to chief 
operator when it vv-as offered because of the added work- 
load and responsibility. Under present Civil Service 
criteria, they say, this complicates the problem of filling 
top controller jobs, since the assistant operator can elect 
to remain at the lower grade while blocking other aspir- 
ants. —Washington staff 
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Recruiting Pace Rises, Wescon Indicates 


Search for engineer services centers on high degree of 
capability rather than 

By Janies A. Fusca 


Los Angeles— Engineers at the West- 
ern Electronic Show and Convention 
here are discovering that the intense 
competition for their talents between 
companies throughout the avionic and 
electronic fields is back again, hotter 
perhaps than the highest levels of two 
years ago. 

Competition is not the search for 
warm bodies of past years for stock- 
piling purposes or "to demonstrate a 
capability.” Rather, it shows marked 
emphasis on a high order of ability. 
One of the more important effects of 
the past year’s business upheavals has 
been to give companies a greatly in- 
creased consciousness of the need for 
quality in engineering personnel. 

A survey of representative companies 
in the industry made by Aviation 
Week indicates that personnel depart- 
ments may be making major modifica- 
tions in their offensive and defensive 
tactics over the coming year. Trends 
affecting recruiting are: 

• Average engineer in the avionic and 
electronic fields, six years out of school, 
today is earning SI 0,000 per year. 
The above average engineer is earning 
about 512,000 and the below average 
engineer about $8,000. Demand for 
the superior engineer never decreased; 
any who lost jobs in drastic program 
cutbacks were offered others. 

The supply of average engineers 
appears to be drying up fairly rapidly. 
Marginal quality engineers will find it 
increasingly difficult to migrate from 
one job to another as in the past. 


ARDC Static Stand 

Wright-Pattcrson AFB, Ohio-Air Re- 
search and Development Command re- 
ported last week that construction of the 

plcted at Wright Air Development 
Center. New stand is designed to test 
50,000 lb. thrust engines and to move 
2.5 million cubic feet of air per minute. 

Specifications call for the noise level 
outside the test stand to be only 
1/1, 000th of that inside the stand. Air 
intake and exhaust for the installation 
arc 45 ft. wide and 80 ft. high. It will 
be used for testing fuels and lubricants 

calibration. Contractor for the test stand 
was George W. Timmons of Columbus 
and Dayton, Ohio. 


former ‘stockpiling’ practice. 

• Engineering management is making 
an increasing effort to keep high poten- 
tial personnel. To do this, salary 
policies are being revamped to provide 
growth rates larger in some cases by a 
factor of three than for salaries paid 
to "average" engineers. 

The days of "firefighting” salary 
policies— where a valued engineer would 
be offered a significant salary increase 
only when he attempted to resign— 
appear about over. Also, more attempts 
are being made to place these engi- 
neers in the type of projects they most 
enjoy. These policies arc paying off 
in reduced turnover of key personnel. 

• Most mobile people in the present 
labor market, those most willing to 
change jobs, are the average engineers 
who have been out of school for 
several years and are finding their 
salaries squeezed between the yearly 
rate at which their salaries increase and 
the steadily increasing starting salaries 
being paid more recent graduates. Com- 
pany managements say thev expect fairly 
high attrition at this level as the price 
of maintaining acceptable wage scales. 
Unanswered Questions 

One of the unanswered questions of 
the present recruiting situation is 
where the large numbers of senior 
personnel being sought will come from. 
Increases in engineering staff desired by 
companies recruiting here average 20% 
over the next four months. The situa- 

is already far* more competitive than 
ever before because the group with 
high qualifications being recruited is 
far smaller than the engineering pool 
that was being recruited two years ago. 

Among the questions asked recruiters 
and companv officials and the answers 
given were the following: 

• When asked if their company's re- 
cruiting efforts had been stepped up 
during the last six months, 90% said 
“yes.” The remaining 10% said that 
the level of effort was about the same, 
that it had never slowed down. 

• Asked if the available supply of en- 
gineers had tightened up during this 
period, more than 50% said "ves” while 
the remaining companies explained that 
they were being more particular or seek- 
ing specialists who were definitely in 
short supply. 

Electronic and avionic engineers are 
most scarce, especially those high level 
engineers with broad backgrounds in 
research and development. Companies 
seeking engineers for work on guidance 


systems, computers, aerodynamics and 
structures said thev were having diffi- 
culty. Physicists, also, and others with 
training in the fundamental sciences, 
arc hard to find. 

All companies contacted said that 
they have not lowered their hiring 
standards either as to experience or 
quality as a means of acquiring addi- 
tional engineers. About 10% said that, 
rather than lowering their standards, 
thev had raised them and were seeking 
higher quality personnel. 

When asked if salary offers had been 
raised over the six months period, 
companies divided about equally— 
50% saying absolutely not and the 
others answering with a qualified ves. 

Qualifications ranged from saying 
that the trend was definitely upwards 
to one company that stated it would 
pay whatever additional increase was 
necessary' to obtain the help it needed. 
The average increase was 5%. 

In discussing the number of engi- 
neers that they would like to hire over 
the next four months, some of the 
largest companies named figures be- 
ginning at 550 to a high of 1,500 of 
which approximately 85% would be 
avionic or electronic engineers. 

Most companies wanted experienced 
engineers, although one or two smaller 
companies said that they would hire 
junior engineers for on the job training. 

The increase in engineering staff 
represented by these figures averaged 
20%. Smaller companies fell in the 
group from 10% to 20% while, with 
one notable exception, the larger com-, 
panics planned increases from 20% to 
as high as 40%. In the case of the 
larger companies, the figures obtained 
were for the specific divisions working 
in the fields of electronics, aviation, mis- 
siles and ground support equipment. 

Opinions differed widely on whether 
the spokesman’s own company had suf- 
fered increased attrition due to com- 
petitive recruiting during the last six 
months. While no two answers were 
exactly the same, they varied from a 
hopeful "no” to a somewhat angry 
“yes.” Some noted that increased attri- 
tion was limited to the electronics and 
avionic personnel. 


Packaged Liquid Order 

Dcnvillc, N. J.— Navy has placed first 

rocket engines with Reaction Motors 
Division of Thiokol Chemical Corp. 
Order is for thousands of Reaction 
Motors' Guardian engines which will 
probably be used in Sparrow III air-to- 
air missiles. 
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Russian Contrast: Trucks Tow MiG-17s 


Sharp contrast in Russian concept of air age modernization is illustrated above as some of Red Air Force first line jet fighters, the MiG- 
175, arc towed down a runway by World War II trucks. Note men riding on truck beds, probably to aid in tow guidance. 


Space Technology 

NASA Budget Cut $45 Million 
By Conferees of House-Senate 


Washington-Housc-Senatc conferees 
last week voted a S45 million cut in the 
first-year budget for the new National 
Aeronautics and Space Administration- 
despite the persistent calls on Capitol 
Hill for a bolder space program. 

NASA asked for $125 million. The 
conferees agreed to $80 million, and the 
House concurred. 

Meanwhile, the Senate unanimously 
confirmed the nominations of T. Keith 
Glennan as NASA administrator, and 
Hugh L. Drvden, as deputy administra- 
tor (AW Aug. 18, p. 28). 

Previous to the conferees’ action, the 


Senate had approved the full $125 mil- 
lion asked by NASA. Supporting this on 
the Senate floor. Sen. Lyndon Johnson 
(D. Tex.), majority leader and chairman 
of the Senate's Special Space and Astro- 
nautics Committee, said: 

"The $125 million appropriation re- 
quest, which was a very modest one, 
and, we thought, considerably lower 
than it should have been, came only 
after careful planning and program- 
ming under the direction of the Presi- 
dent (AW Aug. 11 p. 18). 

"Tlic program has been laid out in 
detail and represents an integrated and 


balanced approach to the agency's im- 
mense new responsibilities." 

Here’s how the conferees' cut was 
distributed: 

• Salaries and expenses, $2 million. 
The conferees approved $5 million of 
the S7 million asked. 

• Rcscaich and development, S20.02 
million. They approved S50 million of 
the S70.2 million asked. 

• Construction and equipment, S22.8 
million. Hie conferees approved $25 
million of the $47.8 million asked. 

In addition to its direct appropria- 
tion, NASA will have $218 million for 
its first-year financing: $117 million 
in funds transferred from Department 
of Defense and SI 01 million appropri- 
ated for National Advisory' Committee 
for Aeronautics, predecessor of NASA. 

Defense Department has earmarked 
S294 million for the space activities 
of Advanced Research Projects Agency. 



Doppler-Inertial System Navigates Convair B-58 

il navigation system for Convair B-58 Hustler automatically navigates bomber and controls release of its 50-ft. bond 
if AN/ASQ-42 aboard B-58 at supersonic speeds indicate new Sperry-developed system is 10 times as accurate as p 
items company savs. Use of inertial navigator instead of surveillance radar enables B-58 to approach target without 
e to enemy reconnaissance receivers. Doppler radar is used to correct for inertial component errors until bomber appri 
y. Gyro-stabilized platforms for B-58. shown under test at left, also provide signals to other avionic equipment on 
58 system weighs 20% less, occupies 57% less volume than former systems. 
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By Evert Clark 

Cape Canaveral, Fla.— First U. S. 
lunar probe test vehicle had executed a 
difficult roll and turn and was perform- 
ing perfectly last week until an ap- 
parently random failure caused an ex- 
plosion that ripped apart the Thor first 
stage engine after 77 sec. of flight. 

Despite the early failure, engineers 
on the project took some satisfaction 
from these points: 

• Difficult task of launching a liquid 
fueled rocket precisely at a time set 
some weeks earlier was almost achieved. 
Target time was 7:14 EST Aug. 17. 
Launch time was 7:18 EST, and the 
four minute delay was caused by radia- 
tion interference from a source outside 
the Air Force Missile Test Center. 

• Roll programmed into the flight and 
successfully executed was of greater 
magnitude than any so far on a Thor- 
Able shot. Telemetry data indicated 
that the control system, in which some 
changes had been made since the last 
previous flight, worked well. 

• Telemetry records confirm that the 
flight was going perfectly until the ex- 
plosion. Maj. Gen. Bernard A. 
Schricvcr, commander of Air Research 
and Development Command's Ballistic 
Missiles Division, said immediately 
after the flight "everything was perfect 
up to that particular point.” 

USAF plans to attempt a second 
lunar probe launching in the four-day 
period beginning Sept. 14. Thor first 


stage already is at Cape Canaveral. Pay- 
load of the Pioneer satellite that could 
attain an erratic orbit around the moon 
probablv will be the same as that used 
in the first try. 

Explosion occurred at approximatelv 
50.000 ft. and approximately 10 mi. 
at sea exactly 77 sec. after launch, or 
80 sec. short of burnout of Thor’s 
Rockctdync engine. Suspected cause 
of failure was a ruptured JP fuel or 
liquid oxygen line. 

By late last week only pieces of tank- 
age and skin had been recovered by 
divers. Upper stages may have remained 
fastened together. Erratic telemetry sig- 
nals from upper stages and payload were 
received for approximately 123 sec. after 
the explosion and upper stages were 
tracked all the way to impact with the 

The Rocketdvne engine, first off the 
production line at the Neosho, Mo., 
plant, was not static tested at Cape 
Canaveral. Neither were the first stage 
engines in the last two of the three 
Thor-Able shots that preceded the lunar 
vehicle. Lunar vehicle was designated 
Able I. 

Schriever said a ruptured fuel or liquid 
oxygen line would be considered a ran- 
dom failure that could not have been 
predicted. Static testing might not have 
produced the same failure that the 
stresses of actual flight did and also 
might have caused other damage. Rock- 
etdyne spokesman said. Next lunar shot 
also will use a Neosho engine. 



After Promising Launch 


The 53-ton Able 1 was launched at 
an angle of approximately 221 deg. 
north of the equator, the most northerly 
angle for any firing along the Atlantic 
Missile Range except for the recent 
launching of Explorer IV at 51 deg. 

Even the achievement of free flight 
was considered unlikely. Douglas Thor, 
used as the first stage, has had 15 suc- 
cessful flights out of 18 launches. Schrie- 
ver said the engine ran to burnout in 
six of the last seven launches, which 
included the three Thor-Able shots. 

The 7,500-lb. thrust Aerojet-General 



RETROROCKET is visible in top of opened 


second stage engine has been fired in 
flight four times in the Vanguard sat- 
ellite vehicles and has been used as the 
second stage in the three Thor-Ables. 
In at least two of the Thor-Ables it 
performed perfectly. 

In the Vanguard, the Aerojet engine 
is credited by Navy with three successful 
firings out of four tries. On one shot it 
performed successfully. On another, it 
did the same but two electrical relays 
failed, and the third stage was not sig- 
naled to fire. On another, cutoff came 
too late, putting the vehicle at too high 
an injection angle for an orbit. On the 
fourth, the engine cut off prematurely 
and terminated the flight. 

Schricvcr said the control system for 
this stage has been “changed very con- 
siderably” from the Vanguard configu- 

' Allegany Ballistic Laboratory's 2,500- 
lb. thrust third stage engine for Able II 
never has been fired in flight but has 
been static tested at Arnold Engineer- 
ing Development Center. Fourth stage 
engine, a 3,000-lb. thrust rocket sur- 
rounded by the toroidal payload unit 
and pointed upward at the time of 
launch, is a Thiokol engine similar to 
those in the Falcon missile. 

If the vehicle had performed suc- 
cessfully. both the second stage and 
eight spin rockets were to fire imme- 
diately after separation of the first stage. 
After the second stage burned and 
separated, an aerodynamic firing cover- 
ing the third stage payload was to drop 
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away. Third stage was to burn and then 
coast while readings were taken on 
velocity and direction for a period of 
five or six minutes. Then, several pairs 
of vernier rockets were to be fired in an 
attempt to improve the velocity vector. 

The Fibergias payload unit, weigh- 
ing 85 lb. and carrying 25 lb. of instru- 
ments, would have traveled until a 
signal from a tracking station at Hilo, 
Hawaii, fired its terminal rocket at 
some 200,000 mi. from earth in an 
attempt to put it near enough to the 
moon that it would be pulled into 
some kind of orbit. Series of erratic 
orbits might have lasted up to a week. 
Chemical batteries in the spinning 
satellite would have lasted approxi- 
mately two weeks. 

Payload Package 

Payload package contained: 

• Magnetometers for measuring mag- 
netic fields of earth, space and the 
moon at high and low amplitudes. 

• Instruments for measuring micro- 
meteorite impact, internal temperature 
of the whole unit and chamber pressure 
of the terminal rocket to indicate 
whether it fired. 

• Infrared-television scanner to obtain 
crude pictures of the moon’s surface. 

• Batteries and telemetry equipment 
for broadcasting on 108.05 me., the In- 
ternational Geophysical Year frequency. 

Determination of whether the moon 


has a magnetic field probably will be 
more important than obtaining pic- 
tures of the moon's far side, which is 
expected to look like the side that 
always faces the earth. Theories of the 
cause of earth's magnetic field may be 
clarified by investigation of magnetic 
fields that may lie near the moon or 
between earth and moon. 

Launching of Able I and the two re- 
maining USAF moon probes in oper- 
ation Mona are under the direction 
of Defense Department’s Advanced 
Research Projects Agency. Program is 
monitored bv USAF’s Ballistic Missiles 
Division. Space Technology Labora- 
tories of Tbompson-Ramo- Wooldridge 
Corp. is the prime contractor. The 
probes are on an IGY program. 

Space Technology Laboratories, soon 
to become a separate organization (see 
page 24), handled over-all technical 
direction and systems engineering, de- 
velopment of components and subsys- 
tems and development and hardware 
responsibility for the second and third 
stages and the payload. It also super- 
vised establishment of the tracking 
network and handled data reduction. 

Fifty- two industrial and scientific 

Space Technology 


Salt Lake City— Ability to produce 
low-cost hardware with high perform- 
ance and reliability will largely deter- 
mine the economic well being of indivi- 
dual aviation companies as the Air Force 
moves further into the space age. 

This warning that industry must 
become increasingly performance and 
cost conscious was delivered bv Lt. Gen. 
Clarence S. Irvine, deputy USAF chief 
of staff for materiel, at the dedication 
of a new Litton Industries facility here. 

Irvine added: 

"In the past, we have used such 
techniques as failure-feedback report- 
ing followed by retrofit programs to 
make up for shortcomings in reliability 
and durability. These procedures worked 
fairly well with long production runs 
—although in the end they were un- 
reasonably expensive. 

"In the future, however, when short 
production runs will be the norm, 
backtrack corrections will be totally 
unacceptable. Tin's means that full- 
time. maximum performance capabili- 
ties must be designed, developed and 
produced into first and subsequent 
items. We cannot waste time and 
money building complete prototypes 
of complete weapon systems just to 
prove out the accuracy of our engi- 
neers' calculations. 


firms are involved in the project, 46 of 
them in the Southern California area, 
one in Northern California, two in Illi- 
nois and three on the East Coast. 

Principal Subcontractors to Space 
Technology Laboratories arc Hallamore 
Electronics, Atlantic Research Corp., 
Pacific Automation Products. Rantec 
Corp., Revones Instrument Corp., Sum- 
mit Industries, Western Electric and 
Radio Corp. of America. 

Tracking network includes five pri- 
mary stations at Hilo; Manchester, Eng- 
land: Millstone Hill, Mass., Singapore, 
Malaya; and Cape Canaveral. 

Nine Minitrack satellite tracking sta- 
tions complete the network. Main 
stations send "quick-look” data to 
BMD-STL's data reduction center at 
Inglewood, Calif., by teletype and store 
telemetry data on magnetic tape. 

Space Technology Laboratories proj- 
ect director is Dr. George E. Mueller. 
BMD project director is Col. D. R. 
Latham. For the first launch, test direc- 
tor was Miles Ross of STL; test con- 
ductor was Ted Gordon of Douglas 
and test controller for BMD was Capt. 
Brandy Griffith, project officer for the 
complete Able program. 


"Functional reliability and structural 
durability should be virtually 100%. 
If components and parts cannot pro- 
vide performance above minimum specs 
under the most severe conditions, they 
will be considered as not being ac- 
ceptable. 

Gen. Irvine also complained that "it 
seems that” every time the performance 
of an electronic component or subsys- 
tem is improved “prices skyrocket— all 

"The point is,” he added, "the Air 
Force is going to be more and more 
cost conscious as we move into the 
space age. Neither complexity of equip- 
ment nor international tension justifies 
exorbitant pricing patterns. 

“The industry as a whole can bike 
this as a not very subtle hint. The 
dollar criterion will be applied more 
and more as a measuring device in 
awarding development and production 
contracts.” 

Gen. Irvine said progress payments 
will continue to be relatively lower 
percentage-wise than in the past. This 
means, he said, that industry will be 
forced to sec that scheduled deliveries 
and billings are more current and more 
accurate than at present in order to 
avoid excessive borrowing of capital at 
commercial interest rates. 


Gen. Irvine Details Guidelines 
For Contractors in Space Age 
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Ramo- Wooldridge lo Sever Ties 
With Space Technology Division 


Los Angeles— Ramo-Wooldridge Corp. 
lias moved to sever all operational con- 
trol and ties with its former Space 
Technology Laboratories division with 
the announcement that Gen. James H. 
Doolittle will become Board Chair- 
man of the latter on Jan. 1 and that 
all Ramo-Wooldridge representation on 
the board of directors will be withdrawn 
shortly afterwards. 

1 Iowever, Ramo-Wooldridge and 
Thompson Products, with which it 
plans to merge (AW July. p. 28) re- 
tain full ownership of Space Technology 
Laboratories and have no plans to dis- 
pose of these holdings, an official told 
Aviation Week. 

Space Technology Laboratory' serves 
as technical consultant to Air Force on 
its ballistic missile programs and sev- 
eral space technology projects, includ- 
ing the lunar probe program. 

Dr. Simon Ramo, president of Space 
Technology Laboratories, will return to 
his former post as executive vice presi- 
dent of Ramo-Wooldridge after a short 
transition period. Me will be succeeded 
as president by Dr. Louis Dunn, cur- 
rently executive vice president and 
general manager of Space Technology 
Laboratories. Reuben Mettler will suc- 
ceed Dunn as executive vice president 


of Space Technology Laboratories. 

Move to establish Space Technology 
Laboratories as a completely separate 
operation stems in part from a mutual 
desire on the part of the Air Force and 
Ramo-Wooldridge to divorce STL's 
technical management efforts from 
Ramo-Wooldridge's own activities in 
the aviation-avionics field. Under the 
original terms of the Air Force con- 
tract, Ramo-Wooldridge was excluded 
from participating as a manufacturer 
in any of the USAF ballistic missile 
programs on which it was serving as a 
technical advisor. 

The latest move follows earlier 
partial steps which saw Space Tech- 
nology Laboratories established first as 
a separate division, later as a separate 
corporation, but with Ramo-Wool- 
dridge representation on its board of 
directors. Under the new arrangement, 
Ramo-Wooldridge and Thompson 
Products will receive only financial data 
on STL operations as the sole stock- 
holder but will not have access to non- 
financial data, a Ramo-Wooldridge of- 

As a separate corporation. Space 
Technology Laboratories will have total 
assets of around S20 million, net assets 
of about SI 2 million. Annual income at 


present rate will total about $40 mil- 

Company will employ around 2,500, 
including approximately 800 engineers 
and scientists. 'Ibis will leave Ramo- 
Wooldridge with total employment of 
around 1,500, including approximately 
400 engineers and scientists. 

Space Technology Laboratories will 
not be operated as a non-profit organiza- 
tion. A Ramo-Wooldridge official says 
it will be expected to show a modest 
return on its owner’s investment. 

Gen. Doolittle will retire as vice 
president of Shell Oil Co. before 
assuming new duties, bill will remain 
on the Shell board of directors. 

House Group Criticizes 
USAF, Navy Buying 

Washington-Air Force and Navy 
were criticized for not buying an ade- 
quate quantity of seven-round rocket 
launchers and for shifting procurement 
te a 19-round launcher in a report re- 
leased last week by the House Gov- 
ernment Operations Committee. 

Later, Centuries Industries, a San 
F’edro, Calif., firm which manufactured 
the seven-round launchers for both 
services, went out of business. 

Because "the Air Force still has no 
production from its contract for the 
19-rounder and the Navy only a limited 
quantity," the committee declared there 
is an "imbalance" between rockets and 
launchers. "Were an emergency to 
arise," it added, "the total firepower 
capabilities of Air Force and Navy air- 



Northrop Rolls Out 
Area-Ruled T-38 
Supersonic Trainer 


Northrop Aircraft, luc,, has rolled out its first USAF T-38 supersonic jet trainer four days 
ahead of schedule at Hawthorne, Calif., plant. Area-ruled trainer, which will be evaluated 
by Air Training Command, is powered by two General Electric J85 turbojet engines pro- 
ducing 2,500 lb. thmst each. Aft section of T-38 is detachable to permit engine installa- 
tion and removal; each engine has overhead track and roller arrangement to facilitate 
handling. Controls are hydraulically powered. Designers have stressed maintainability (AW 
Jan. 13, p. 51) and safety. Northrop N-156F fighter is under parallel development. 
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craft would be substantially reduced by 
the lack of launchers." USAF’s excess 
rockets, the committee said are being 
used “for proficiency training with 
dummy heads." USAF’s contract for 
the 19-round launchers is with Chrom- 
eraft Corp., St. Louis, Mo.; Navy’s with 
the Be-Gc Co., Gilroy, Calif. 

The committee contended that "the 
Air Force could have hedged against 
the risk of an extended waiting period 
tor the new 19-round launcher by 
quickly augmenting its inventory of 
seven-round launchers.” 

The report, which is based on a two- 
year investigation of the launcher pro- 
gram, said: 

"Centuries Industries declared itself 
ready and willing to organize speedy 
production. In several meetings between 
company and Air Force representatives, 
price terms, accelerated delivery dates, 
material supply factors, and other mat- 
ters were discussed. The Air Force did 
not follow through on its negotiations 
and Centuries Industries went out of 
business . . . 

"In rejecting Centuries Industries’ 
offer and deciding to discontinue pro- 
curement of the seven-rounder, the 
Air Force left itself unnecessarily ex- 
posed to the risk of an emergency in 
which the supply of launchers would 
be severely limited. . . .” 

Navy’s reason for switching from the 
seven-rounder to the 19-rounder in 
order to achieve “the long-sought goal 
of inter-service compatibility of airborne 
rocket launchers” was challenged. 

"While the suspension systems of 
aircraft in both services can be used 


interchangeably to mount the 19- 
lounder,” the committee declared, 
“other design modifications make the 
Navy launcher unsuitable for the Air 

The committee added that “an in- 
expensive adapter device designed by 
Centuries Industries and costing less 
than S5 could have been used to make 
the same seven-round launcher usable 
on both Navv and Air Force aircraft." 

Air Force reduced its requirement 
for launchers from 43.750 in Januarv, 
1957, to 20,767 in March. 1958. Al- 
though only a third of the 44,263 
launchers the Navy ordered in June, 
1956, have been delivered, the com- 
mittee reported that "Navy witnesses, 
speaking in the same vein as the Air 
Force, declared that changing tactical 
requirements make this retarded de- 
livery schedule acceptable. They also 
said that the number of planes using 
this equipment has been reduced.” 

De Havilland Designs 
Dual Spectre Rocket 

London— De Havilland Engine Co. 
Ltd. has developed a double Spectre 
liquid propellant rocket motor combin- 
ing a fixed thrust Spectre 4 unit 
mounted above a variable thrust Spec- 
tre 5 unit. Development of this missile 
and a manned interceptor propulsion 
installation has been proceeding since 
late last year, the engine company dis- 
closed. 

As both rocket units have been 
separately developed over the last five 


years, the combination posed no speoial 
problems and passed a special category 
flying test a few months after the de- 
sign was completed. 

Both Spectres can be brought instan- 
taneously up to full thrust and either 
may be shut down. The variable thrust 
unit may be fired separately. The ar- 
rangement provides a controlled vari- 
able thrust range between the idling 
output of the variable unit up to its 
maximum thrust. 

Alternatively, the fixed thrust motor 
can be operated at its maximum rating, 
combined with any setting of the vari- 
able thrust engine. 

Combination of two developed units 
in this way has led to an acceptable 
powerplant with long life in a much 
shorter time than would have been in- 
volved in designing a comparable en- 
gine from scratch, de Havilland said. 

Upper and lower motors are virtu- 
ally independent units carried from a 
common tubular frame and arranged 
vertically to eliminate the yawing mo- 
ment when operated with a differential 

Alignment of the two units ensures 
that the thrust lines intersect at the 
center of gravity of the installation con- 

Onlv dependency between the two 
units is the need to start the variable 
unit first, as this unit energizes the 
pump turbine of the upper engine until 
the latter reaches its self-sustaining 

Both rocket engines have hydrogen 
peroxide as the oxidant with kerosene 
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Space Technology 


Space Delay Is Blamed on Pentagon 


By Russell Hawkes 

Palo Alto, Calif.— Any integrated 
U.S. space program can begin only 
after 1960 because of the lack of any 
integrated planning up to the present 
date, visitors to the Western Regional 
Meeting of the American Astronautical 
Society here were told by Frank M. 
Perkins of Convair Astronautics. .Ameri- 
can efforts in space have been emer- 
gency-paced reactions to Russian ac- 
complishments in the field, he said. 

Perkins made his statements at a 
guest lecture which opened two days 
of technical sessions and brought forth 
somewhat more specific information 
than most recent technical meetings. 
Lack of Familiarity 

Perkins said U. S. space projects have 
been and perhaps may continue to be 
crippled by the "low degree of famili- 
arity” of Pentagon leaders with the 
subject of space flight. He called for 
transfer of decision-making authority 
from these administrative and political 
heads to the working level where the 
problems and possibilities of space 
flight are best understood. 

Past decisions on which programs 
to support and which to abandon have 
not always been made on the basis of a 
good technical understanding of which 
were likely to be fruitful, he said. 

Perkins advocated separate develop- 
ment of civilian space research hard- 
ware and said that with good adminis- 
tration, unmanned space vehicles with 
electric propulsion could be launched 
within three years and manned vehicles 
with such advanced powcrplants could 
be in operation in from eight to 10 
years. Solution to many of the prob- 
lems of electric propulsion may be the 
creation of new metals with high albedo 
light reflection to obtain good high 
temperature capability by reflecting a 
large percentage of radiated heat. This 
would produce a major weight saving. 
New metal could be something not 
found in nature but created by trans- 
mutation of elements with an electron 
accelerator. 

Lt. Col. David Simons of USAF’s 
Aero Medical Field Laboratory, Hollo- 
man AFB, N. M., reported to a press 
conference that Man High III, next 
phase of the laboratory’s scries of ex- 
treme altitude balloon explorations, is 
scheduled for the middle of September. 
The flight was postponed when Capt. 
Schock, intended pilot of Man High 
III was injured in a training flight. He 
is recuperating well enough to be ready 
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bv the mid-September date. Simons 
said that Russian scientists provided 
very detailed and specific biological data 
on the dog in the world’s only success- 
ful bio-satellite up to that time. 

He speculated from this that the 
Russians themselves may not have 
drawn much information from the ex- 
periment. 

Weight penalty in space vehicles for 
unnecessary structural safety is so high 
that it may prove more economical to 
develop ground testing to a far more 
precise simulation of actual environ- 
ment than has been done with airplanes, 
American Astronautical Society mem- 
bers were told by T. C. Hclvcv of 
Radiation. Inc. He said the aircraft 
industry practice of approximating op- 
erational loads in ground tests and 
beefing up the structure by application 
of safety factors was acceptable because 
additional fuel needed to carry the over- 
weight was not prohibitive economi- 
cally. 

This will not be true in space 
flight, lie said. Safety factors arc 
needed where it has not been proven 
that structure and system components 
will withstand operational stresses. If 
ground simulation of the space environ- 
ment is made a more exact science, the 
payoff will be reduced weight and im- 
proved safety, he contended. 

Helvev said that within 10 years, 
miniaturization and reliability of 
avionics will reach such a degree that 
most of the equipment can become 
dynamically and statically a structural 
part of the space frame. 

Space Metallurgy 

More study of the field of space 
metallurgy was recommended. At ex- 
tremely low temperatures free radicals 
are mctastable and undergo homo or 
hetero reactions if disturbed, delegates 
were told. It is likely that interstellar 
dust contains ice or gas or gas mixtures 
which are combined into compounds 
with the free radicals by nuclear radia- 
tion. If these free radicals hit the space 
vessel there can be a violent reaction, 
most of which is exothermic. The heat 
or the compound formed of the space 
dust and null materials could cause 
severe erosion. Also antenna metals 
may change their characteristics at the 
temperatures encountered in space. If 
so, it would be wise to study the sub- 
ject m simulated space environments. 

A team of scientists from Lockheed 
Missile Systems Division described an 
instrument thev have developed which 
can measure atmospheric density, and 


temperature and pitch and yaw angles 
of vehicles at satellite altitudes. Des- 
cribed as simple and rugged, the sensor 
consists of a highly sensitive micro- 
phone separated from an orifice in the 
forward surface of the vehicle bv a 
mechanical chopper which divides the 
entering ambient substances into pulses 
which are registered by the microphone 
as an alternating current whose ampli- 
tude is proportional to impact pres- 
sure or atmospheric density. Satellite 
speed is independently known. Narrow- 
bandwidth and low noise are obtained 
by passing the microphone signal to 
a phase sensitive detector using a signal 
from the chopper as reference. Cir- 
cuitry is transistorized. 

A beam of ambient gas particles 
spreads as it passes through the orifice 
because of the transverse thermal veloc- 
ity components of the molecules. For 
a given distance between microphone 
and orifice, spreading will be propor- 
tional to the square root of absolute 
temperature of the gas. 

By moving the microphone trans- 
versally to map the spreading of the 
beam, the kinetic temperature of the 
atmosphere can be measured if the 
molecular weight of the gas is known. 
Direction of the beam is determined 
by the direction of the vehicle’s motion. 
Proper combination of apertures and 
detectors can measure the orientation 
of the vehicle relative to this direction 
for an indication of pitch and yaw. 

The instrument can measure varia- 
tion of density continuously with varia- 
tion of altitude, latitude and local time. 

Tracking of satellites yields only 
average values for the atmos|>heric 
density. 

Need for more detailed data is shown 
by rocket measurements at 125 mi. 
altitude which show variation in den- 
sity by factors greater than 10 for differ- 
ent places and times. 

Tests indicate that the instrument 
should function at altitudes of at least 
300 mi. with signal-to-noisc ratios of 


Lunar Frequencies 

Optimization studies at Missile Sys- 
tems Division by Emanuel A. Blasi 
indicate the best frequency for earth- 
to-moon vehicle communications is 
about 250 me., while the most desirable 
frequency for vehicle-to-earth transmis- 
sion would be about 300 me. Difference 
stems from differing weight considera- 
tions. power availability and practicable 
antenna sizes. However, Blasi said 
availability of equipment and frequen- 
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cies and desire for spectacular rather 
than scientific results will probably 
dominate early decisions rather than 
technical considerations. 

Quarter-million mile ranges and 
necessity of avoiding effect of iono- 
spheres make frequencies between 100 
me. and 2,000 me. desirable. Frequen- 
cies below 50 me. are subject to a high 
level of man-made interferences as well 
as being strongly affected by the iono- 
sphere. For frequencies higher than 
2,000 me., antennas become gain- 
limited rather than area-limited and 
transmission through the atmosphere is 
heavily attenuated bv water vapor, par- 
ticularly beyond 20,000 me. 

Noise at the receiver can be mini- 
mized to cut power demands of the 
transmitter by simple cooling of the 
receiver input circuitry and by reducing 
bandwidth. Value of Maser techniques 
is limited by the fact that the sky 
ambient temperature for frequencies 
below 1,000 me. exceeds Maser’s noise 
reduction capabilities. 

Receiver input noise reduction by 
cutting bandwith is limited by the de- 
sired rate of information flow. In some 
early lunar probes, it may be reasonable 
to compromise bit rate for the sake of 
low noise levels. One to 10 cycles per 
second would probably be adequate. 
Teletype requires 100 cps., voice trans- 
mission requires 3,000 cps. and picture 
transmission requires three megacycles. 

In the space vessel, conversion of 
energy available as sunlight, chemical 
storage and radioactivity into usable 
power is a critical problem. Key factor 
is the ratio of power to weight of the 
possible systems. 

Weight factors for different sources 
listed by Blasi are: 

• Solar batteries— 1 watt per pound. 

• Chemical batteries— 40 watt-hours per 
pound. 


New York-Curtiss-Wright Corp. 
last week terminated its connection 
with Studebaker-Packard Corp., drop- 
ping an option to buy five million 
Studebaker-Packard shares and ending 
its management agreement orginally 
scheduled to run another year. 

The increasingly diversified Curtiss- 
Wright Corp. will buy, for another $2 
million, the two plants at South Bend. 
Ind., and Utica, Mich, it leased from 
Studebaker-Packard for S25 million and 
will get full ownership of an American 
subsidiary of the German automotive 
and engine company of Daimler-Benz. 
This will give Curtiss-Wright the right 
to manufacture the German firm’s 
diesel engines and other products. 

Wien the Studebaker-Packard agree- 
ment was made, Curtiss-Wright ac- 
quired Acrophvsics Development Corp., 


• Atomic batteries— 700 watt-hours per 
pound. 

• Energy cells— 900 watt-hours per 
pound. 

These are direct current values. 
Efficiency of conversion to radio fre- 
quencies is typically about 10% and 
mav be as high as 30% below 100 me. 

Continuous communication with 
space vessels or lunar landing parties 
can be made possible only by estab- 
lishment on earth of between four to 
eight stations at approximately equi- 
distant points in equatorial latitudes. 

Attenuations of microwave trans- 
missions by rocket exhaust gases is no 
more than a few decibels if antenna 
is located in the nose but may be 100 
times greater if the antenna is located 
near the nozzle exit, according to R. J. 
Schmelzer of Lockheed Missile Svstcms 
Division. 

Describing the mechanism of flame 
attenuation, he said most RF signal ab- 
sorption is due to free electron-water 
molecule collisions. Passage of an elec- 
tromagnetic wave from the antenna 
accelerates electrons to a velocity sev- 
eral hundred times greater than that of 
the heavier molecules in the combus- 
tion gases, of which one of the most 
common is water. This effect increases 
collision frequency and part of the en- 
ergy received by the electrons from the 
wave is imparted to the molecules as 

Molecular water has the largest colli- 
sion cross section of any of the sub- 
stances in the flame. It also is lighter 
than most of the other combustion 
products and diffuses more rapidly from 
the exhaust axis to cast a wider blanket 
between transmitter and receiver. The 
electromagnetic wave suffers some 
change of phase and reflection as well 
as absorption during its passage through 
the flame. 


which makes the Dart anti-tank missile 
for the Armv (AW Aug. 13, 1956. 

p. 26). 

Further Curtiss-Wright diversifica- 
tion is planned, President Roy T. 
Hurley told stockholders last week in 
reporting declines in sales and earnings 
for the first half. Net income of 
510,861,462 on sales of $206 million 
this year compared with 520,712,890 
on sales of 5313 million last year. Per 
share earnings dropped from 52.63 to 
SI. 34. 

Other financial reports: 

• Kaman Aircraft Corp. reported sales 
and earnings gains. First half sales 
this vear were 59,416,473 and earnings 
5207,147 compared with 57,139,800 
and 5144,520 last year. Increased sales 
and a better earnings rate were fore- 
cast for the second half. 


• Marquardt Aircraft Co. sales for a 
28-week period ending July 19 totaled 
523,359,000 compared with 519,863,- 
000 last year. Net earnings of the 
company rose from 5416,000 to 5470.- 
000 . 


News Digest 


Pratt & Whitney J58 Mach 3 plus 
turbojet for the Navy has successfully 
completed a 50-hr. running test per- 
formed by the company. Only six 
months' have passed since the first ex- 
perimental J58 was completed. The 
test and development program for the 
single spool. 30,000 lb. thrust class en- 
gine is being conducted at the new 
Pratt & Whitney Research and Devel- 
opment Center at West Palm Beach. 


Fairey Gannet Mk. Ill flew for the 
first time last week. New version of the 
turboprop ASW aircraft retains only 
outer wing panels and tail of Gannet 
design. Powcrplant is believed to be 
an Armstrong Siddelev Double Mamba 
ASM.8. 


Handley Page obtained private back- 
ing of a medium size jet transport uti- 
lizing boundarv laver control and desig- 
nated the HP.113. Two Bristol Orpheus 
turbojets tail mounted will be the 
powerplants. 


Engineers Plan Strike 

New York-Eastern Air Lines flight 
engineers last week definitely planned 

line that it would accept a fact-finding 
board's recommendation for pilot-quali- 
fied engineers. 

The Presidential emergency board's 
report was issued July 21 (AW July 28, 
p. 32), and the 30-day period for parties 
to consider it expired at midnight last 
Wednesday. The union now is free to 
strike. 

Negotiations over the long-delayed 
contract between Eastern and Flight En- 
gineers' International Assn, continued 
until late last Wednesday and had been 

before the airline’s announcement. Some 
660 engineers in the Eastern chapter of 
FEIA arc involved. 

The 750 FEIA members in Pan Amer- 
ican World Airways' employ last week 
also voted to give the unions the author- 
ity to strike if the airline ever negotiates 
with Air Line Pilots Assn, on the third- 
man issue. Similar votes among all other 
airlines with FEIA contracts arc likely 
soon, the engineers said. 


Curtiss Ends Sludebaker Alliance 
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AIR TRANSPORT 


Airline Profits May Drop to ’49 Low 


Net profits of trunkline industry for first six 
months of this year fall 76% below 1957 level. 


By L. L. Doty 

Washington— A decided slow-down 
in the historic growth pattern of the 
domestic trunkline industry during the 
first half of 1958 threatens to force 
net earnings for the year to their lowest 
level since 1949. 

During the first six months of 1958, 
net profits of the trunkline industry, 
including gains from the sale of equip- 
ment, plummeted approximately 76% 
from the level reached in the same 
period last year. With passenger traffic 
headed for an apparent plateau plus 
a continuing increase in available seat 
miles, prospects for an improved profit 
picture during the balance of the year 

Seriousness of Plight 

Seriousness of the current industry 

e ht is best reflected by the falling 
1 factor of the 12 domestic trunk- 
lines. Load factor for the year ending 
Julv dropped to an eight-vear low of 
59.30%, a 3.40% decline below the 
same period of last year. 

Vital relationship of load factors to 
operating profits has been underscored 
by the Air Transport Assn. In an ex- 
hibit filed with the Civil Aeronautics 
Board in the General Passenger Fare 
Investigation. 

In this case, the ATA emphasized 
that substantial declines in operating 
profits will result from a drop of even 
one point in the load factor. For ex- 
ample, the group pointed out that a 
one point drop in 1956’s load factor 
would have cut 517.8 million off the 
industry’s 5101 million operating profit 
that year. 

Many industry leaders hold out 
little hope of restoring the current load 
factor to a healthier level during the 
balance of the year. Available scat 
miles continue to rise, although the 
rate of climb has been eased substan- 
tially so far tli is vear. 

Nevertheless, the increase remains 
unchecked-up 8.2% in July, 9.7% in 
June. With the new turbine equip- 
ment ready to come off the produc- 
tion lines coupled with the growing 
problem of disposing of old equipment 
there appears to be little chance of 
arresting the upward trend. 

Meanwhile, revenue passenger miles 
for the 12 months ending in July fell 


to 24.59 billion, the lowest level hit 
this year and a .8% dip below last 

There also is a dangerous slack in 
traffic volume being handled by the 12 
trunklines. During the first six months 
of 1958, these carriers moved a total 
of 19,891,000 passengers as compared 
with 19,750,000 for the same period 
of last year, an increase of only 141.000 
passengers— insignificant in view of past 
industry performance. 

At this feeble rate, total number of 
passengers carried for the year will fall 
to show the spectacular annual in- 
creases recorded since World War II 
and may even fall short of last vein's 
record. The industry carried 40.3 mil- 
lion passengers in 1957 against 37’.6 
million the previous year and 34.5 mil- 
lion in 1955. 

Why the Squeeze 

Most industry spokesmen were quick 
to attribute the dwindling traffic pic- 
ture to the 1958 recession and the two 
mid-air collisions this year. The profit 
squeeze was laid directly to an uncon- 
Irollable rising cost level which, they 
said, was rapidly outstripping improved 
operating revenues. 

Expenses continued their steady 
climb during the first six months of the 
year with only Eastern Air Lines re- 
porting any success in holding costs 
below those of last year. With the ex- 
ception of Western Air Lines, which 
suffered a three month pilot strike 
during the first half of the year, operat- 
ing revenues showed substantial in- 

in most cases, the revenue jump 
was attributed to the recent passenger 
fare increase granted the airlines by 
the CAB on Feb. 10. 


Airport Aid 

Washington— Congress last week ap- 

for airport construction from S63 mil- 
lion to $100 million a year. It would 
extend authorization for the program by 
five years— to 1963. The House elimi- 
nated a provision for a S75 million 
"emergency fund" to catch up on the 
backlog of airport projects voted by the 
Senate, and the Senate went along with 
the House action. 


For example. Eastern reported a 
3.8% decline in revenue passenger 
miles in the six-month period and a 
.4% decline in the number of pas- 
sengers carried but showed a 1.2% 
increase in total operating revenues. 
The airline's president, Thomas F. 
Armstrong, pointed out that the six 
months earnings of Eastern reflected 
a 52,661,000 gain after taxes from 
the 4% plus 51 per ticket fare raise. 

Generally, the industry continued to 
call for additional hikes in the fare base 
as a means of rescuing profits from the 
economic pinch. However, more than 
a few airline officials were now pri- 
vately wondering, in the light of the 
past six months activities, whether 
traffic would bear further fare boosts. 

Coach vs. First Class 

Traffic expansion, during the first 
six months of the year, was confined 
almost entirely to coach traffic with 
first-class traffic showing a consistent 
decline over the same period. The 
trend indicates, to some degree, that 
passengers are now seeking, in growing 
numbers, bargain prices rather than 

As a result, evidence culled from 
traffic trends during the past six months 
seems to indicate that, whereas revenues 
may inevitably increase from a fare 
increase, it does not necessarily follow 
that the normal 10% annual increase in 
passenger volume will be sustained if 
fares are raised. 

An unusual case in point is the ex- 
perience of Northeast Airlines thus far 
this year. The airline's tourist class 
traffic jumped from 5675,000 during 
the first six months of 1957 to S6.S 
million for the same period of this year. 
First-class traffic dropped from 54.1 
million in the 1957 period to 53.7 
million in the first six months of this 

The trend has been even more evi- 
dent on North Atlantic routes. Inter- 
national Air Transport Assn, last week 
reported that since economy flights were 
introduced on the North Atlantic m 
April of this year the new low-fare serv- 
ice has accounted for 59.6% of all 
revenue passengers carried during April, 
May and June with 19.4% traveling 
tourist and only 21% flying first-class. 

However, most industry leaders argue 
that, if a higher fare is found to be the 
cause of a traffic slump, it will be an 
easy enough matter to adjust fares 
downward in order to stave off any 
deterioration of traffic potential. They 
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claim that airlines will take such action 
voluntarily and add that this is the 
only logical method of working fares 
into their most productive areas. 

The entire industry will be forced to 
act quickly if traffic trends level off 
since all future plans arc based on a 
continuance of the traditional growth 
pattern. Falling load factors, excessive 
seat miles and low utilization will result 
from a traffic decline and will nullify 
any economies stemming from the in- 
troduction of larger and faster jet air- 
craft. 

Forecasting of traffic is adventure- 
some at best and most airlines lean far 
to the conservative side in making pre- 
dictions on which to base equipment 
plans. 

Nevertheless, most forecasts vary 
widely. In a recent study, the Inter- 
national Civil Aviation Organization 
said that, during the past five years, 
forecasts made bv "five competent bod- 
ies” on U. S. domestic service produced 
the following five results for the vear 
1965: 16.7 (billions of passenger miles), 
24.8, 37, 43, and 52.8. 

The same report forecast a 15% an- 
nual traffic increase from 1958 to 1961 
but warned: "Even assuming that there 
will be no serious economic recession 
this growth rate cannot be expected 
to continue indefinitely, and it will 
probably begin to fall off when it is 
no longer possible to introduce traffic 
attractions such as cheaper tourist and 


By Robert H. Cook 

Washington— Failure of the Civil 
Aeronautics Administration to act on 
earlier “near miss” reports in the Las 
Vegas area was a major cause behind 
the April 21 mid-air collision between 
a United Air Lines DC-7 and an Air 
Force F-100F, the Civil Aeronautics 
Board ruled last week. 

While criticizing nnhtarv jet pene- 
trations of the heavily traveled airlancs 
surrounding Las Vegas, the Board was 
particularly critical of CAA’s failure to 
assure safe separation of military 7 and 
commercial air traffic operating under 
the “see and be seen" principle until 
after the collision which elaimed 49 
lives and resulted in strong congressional 
demands for tighter control of air space 
(AW April 2S, p. 40). 

At the same time, the CAB gave no- 
tice that it does not intend to drop the 
fundamental principle for VFR flights 
on grounds that any existing alterna- 
tives, such as full positive control, 
would result in the grounding of a ma- 
jority of current air operations. 


economy fares, improved speeds and 

convenient schedules.” 

In the report, the group had this to 
say on the productivity of jet fleet: 
". . . One of the long-range turbojets 
is approximately equivalent to three of 
the latest piston-engined tvpcs or to 20 
DC-3s.” 

This new problem of excess capacity 
versus a limited traffic potential was 
raised in the recent report prepared by 
Dr. Paul W. Cherington for Presiden- 
tial Aide Elwood Quesada. On this 
point, here is what Cherington has to 
sav, and many students consider this 
the crux of the report: 

"On balance, it must be concluded 
that, while the equipment program can- 
not be described as unreasonable, there 
is at least room for doubt that the nec- 
essary traffic can be generated to make 
enlarged capacity economically sound. 
Greater credibility could be given to 
the carriers' traffic forecasts if they 
could identify the new classes or types 
of customers who they believe will 
provide the almost doubled volume of 
traffic. 

“It seems certain that such traffic in- 
creases will be forthcoming only with 
extensive efforts by the carriers in the 
form of researching new markets and 
developing programs to serve them. 
Considerable work and experimentation 
is called for by the carriers to price their 
new volume in a realistic manner.” 


The accident occurred in clear 
weather conditions while the DC-7 
was on an 1FR flight plan from Los 
Angeles to New York and the F-100F 
from Nellis AFB was executing a jet 


penetration under a VFR flight plan. 
At 0811 the airliner reported over 
Dagctt, Calif., at 21,000 ft. and esti- 
mated Las Vegas at 0831 . . . the exact 
time a “Mayday" call was received from 
the aircraft reporting a collision. 

At 0828, the F-100F reported to the 
Nellis tower that it was over KRAM, a 
local commercial broadcasting station, 
at 2S.000 ft, and requested and received 
clearance for a simulated instrument 
jet penetration of Victor Eight Airway- 
on which the DC-7 was traveling. 
Three minutes later, Nellis heard a 
“Mayday" call from the jet aircraft plus 
a message of either “flame out" or “bail 
out." 

Report of Witnesses 

Witnesses to the accident said the 
two planes met nearly head on with the 
jet attempting a roll over out of a 
collision course at the last second. Both 
crewmembers of the F-100F were 
killed as well as the 42 passengers and 
five crew members that were aboard 
the DC-7. 

Crux of the Civil Aeronautic Board’s 
findings that the CAA was largely re- 
sponsible for the accident stemmed 
from approval by CAA on May 10, 
1957, of four jet penetration procedures 
adopted by the Air Force training base 
at Nellis. The KRAM penetration be- 
ing used at the time of the accident, 
was almost entirely within the limits 
of Victor Eight Airway, the Board said. 
Along with three other penetration 
plans used by the military in that area, 
a total of 40-60 jet penetrations were 
being made daily, according to Air 
Force witnesses. CAA spokesmen said 
they were aware that the KRAM pro- 
cedure was to be used extensively in 
VFR conditions for practice purposes, 
requiring use of the “see and be seen” 
principle. Therefore, they said, copies 
of the CAA-Ncllis agreement were dis- 
tributed only to the Salt Lake Control 



Civil Aeronautics Board Raps 
CAA in Las Vegas Crash Report 
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Center, McCarran tower at Las Vegas 
and Nellis AFB personnel. 

United Air Lines officials testified 
that the carrier had no knowledge at 
that time of the CAA-Air Force agree- 
ment and thought it unreasonable that 
it should have expected that jets were 
being flown uncontrolled in the center 
of a highly traveled airway. 

The airline said it later lodged sev- 
eral near-miss complaints from the area 
with the CAA but never obtained any 
action. 

Emphasising that the Civil Aero- 
nautics Administration, by its own testi- 
mony, was aware of the extent and na- 
ture of the Nellis training program and 
the difficulty of maintaining visual 
separation between military and com- 
mercial aircraft in the area, the Board 
said that the agency "exercised poor 
judgment in failing to take any action” 
with respect to the hazardous condi- 
tions, even though it was "reasonable 
to expect" that it should have done so. 

Pointing out the CAA’s defined duty 
to regulate air commerce in a manner 
to encourage its development and 
safety, the Board said, "We do not 
feel this was done in this case," ex- 
plaining that CAA made no attempt to 
reach a voluntary solution to the haz- 
ardous conditions with the military 
after United filed several complaints. 
Such action was not done until after 
the accident when a joint CAA-military 
survey team was formed to review mili- 
tary activities throughout the country 
and to re-examine the jet penetration 
procedures at Nellis AFB, the Board 
members pointed out. 

CAB Statement 

Stating that many of the actions 
initiated by the CAA and Nellis fol- 
lowing the accident could “reasonably 
have been taken before it occurred,” 
the CAB said that United’s complaints, 
which resulted in conferences "but no 
other corrective measures” showed a 
need for and should have furnished the 
impetus for some of the later steps. 
While United knew of the jet penetra- 
tions, the Board said it did not believe 
the airline should have suspected that 
the KRAM penetration procedure 
would be used regularlv and frequently 
as a VFR training maneuver. 

Citing the size of the staff of safety 
technicians employed by the CAA and 
the working knowledge of aviation 
safety enjoyed by the administrator, 
James Pyle, the report also scored the 
failure of Pyle to report the hazardous 
conditions that existed in the Las 
Vegas area. The Board explained that, 
where the administrator is aware of 
such a condition, but is powerless to 
act. he is required to bring the matter 
to the attention of the CAB under 
Section 301 of the Civil Aeronautics 
Act. 


House Unit Criticizes 
CAA Procedures 

Washington— Civil Aeronautics Ad- 
ministration came under congressional 
fire last week following completion of 
a study of the agency's functions. 

In a report of its findings, a House 
Government Operations Subcommittee 
headed by Rep. John A. Blatnik (D.- 
Minn.), urged the CAA to immediately 
adopt these recommendations: 

• Accelerate a current study to segre- 
gate military jets and civil aircraft. The 
committee said CAA's current study of 
traffic volumes and flight patterns of 
military aircraft should “be given higli- 

invofved collisions between military- jet 
aircraft and civil airliners. CAA also 
was criticized last week by the Civil 
Aeronautics Board for failing to act on 
“near miss" reports. Criticism w-as con- 
tained in a Board report on its investi- 
gation of the April 21 collision between 
a United Air Lines DC-7 and an Air 
Force F-100F over Las Vegas (see 
page 30). 

• Consider revising present cockpit vis- 
ibility standards. In light of the CAA 
belief that “see and be seen" theory- 
will continue for an undetermined time 
as part of the air traffic control system, 
the subcommittee said. Study of its 
efforts requires "concentrated effort . . . 
without delay” as a "matter of prime 
importance.” Members also said find- 
ings of limited cockpit visibility by the 
Air Force Accident Investigation Board 
in the Brunswick, Md., collision and 
experiments with luminous paint point 
up the importance of cockpit visibility. 

• Immediately begin a re-evaluation of 
restricted area’s of air space. Department 
of Defense air space claims have ham- 
pered efforts to plan domestic jet routes, 
the report said. It added that imme- 
diate request by CAA for a justification 
of restricted air space claims would en- 
able the agency to deal with this prob- 
lem on an over-all, rather than a “piece- 
meal." basis. 

• Revise runway length standards to 
handle commercial jets. Committee 
members said they recognized that 
changes in weight and range for jet 
aircraft during the past two years made 
it difficult for the CAA to' determine 
definite runway lengths needed but 
added that the agency could have made 
some recommendations earlier than the 
present draft revision now being cir- 

• Improved communications with air- 
port operators to aid in airport plan- 
ning. Following complaints by airport 
operators present that their first knowl- 
edge of cities to receive the first jet 
sen-ice was gained from CAA testimony 
at the hearings, the subcommittee char- 
acterized this situation a “glaring weak- 


ness in CAA operation.” Demanding 
“new vigor” and a “better pipeline” 
to the airport operators, the congress- 
men also criticized CAA for not pre- 
scribing criteria for airport separation. 
• Prompt action to resolve administra- 
tion matters pertaining to air traffic con- 
trollers. The subcommittee cited the 
delay in agreement between the Civil 
Service Commission and the Civil Aero- 
nautics Administration on job standards 
for controllers as an example of “poor 
administration.” 

CAA testimony that controllers were 
unable to take regular lunch and rest 
periods because of the nature of their 
work and that steps to correct the situ- 
ation would require additional per- 
sonnel. in conflict with the agency’s 
“obligation to the taxpayer,” also was 
discredited by the subcommittee. 

Its report observed that “as a matter 
of operating efficiency, it would seem 
obvious that the failure of such per- 
sonnel to participate in what every 
other calling takes for granted, and the 
resultant effect on their mental and 
physical health, could impair the effi- 
ciency of the air traffic control system." 

PanAin’s 707 Begins 
N.Y.-San Juan Trials 

New York— Pan American World 
Airways' ncwlv-certificatcd Boeing 707- 
1 20 was scheduled to arrive at Idlewild 
last Saturday and to begin trial New 
York-Pucrto Rico service today. Civil 
Aeronautics Administration on Aug. 1 5 
granted the 707-120 scries a provisional 
type certificate allowing the jet trans- 
ports to be operated on training, route 

? roving and other non-revenue flights. 

nil type certificate is expected soon 
after data from the completed flight 
test program has been processed. 

Pan American hopes to inaugurate 
transatlantic service in November. 
Meanwhile, British Overseas Airwavs 
Corp. Chairman Basil Smallpcicc an- 
nounced last week in London that 
BOAC will begin Comet 4 service on 
the North Atlantic in early December, 
The de Havilland jet will be operated 
once-weeklv in deluxe service at the 
start, stepped up to daily runs shortly 
thereafter, Smallpcicc said. In May. 
1959, the airplane will go into London- 
Hong Kong-Tokvo service on a four 
times weekly basis. 

Pan American took delivery of its 
first 707-120, actually the third pro- 
duction airplane, at Seattle on the date 
of its provisional certification. A sec- 
ond aircraft is scheduled for Sept. 19 
delivery and a third on Oct. 25. 

The first airplane was expected to 
flv from Seattle to Miami last week and 
then proceed to San Juan. It was to 
leave San Juan Aug. 23 and arrive at 
New York the same day. 


AVIATION WEEK, August 25, 1958 


Leasing Studied as Jet Finance Solution 


By Glenn Garrison 

New York— As much as S100 million 
in capital may be channeled into equip- 
ment leasing plans in the next few years 
bv an investment company that is offer- 
ing the airlines one possible way out of 
their jet financing problems. 

Convinced that large-scale lease or 
lcasc-purchasc arrangements may in 
many rases provide the best answer to 
the jet-age money pinch. Intermediate 
Credit Corp., a subsidiary of Financial 
General Corp., is discussing several 
plans with the industry. 

Magnitude of the carriers’ need for 
capital to meet their equipment com- 
mitments was pointed up in the recent 
Cherington Report to Presidential As- 
sistant Elwood Qucsada (AW Aug. 11, 
p. 28). According to the report, S760 
million in financing was required but 
not yet arranged as of April, 1958. 

Difficulty for many carriers of raising 
capital at normal interest rates and 
terms, if at all, under present condi- 
tions in the industry already had led 
to some cutbacks and stretchouts in jet 
orders, the report disclosed. American 
Airlines recently reduced its need for 
capital investment by entering into a 
lease arrangement for three types of 
turbine engines, setting a U.S. prece- 
dent for non-ownership of equipment 
(AW Aug. 4, p. 38). 

Problem Areas 

Edward N. Townsend, Jr., recently 
appointed an Intermediate Credit rice 
president to handle the new activity, is 
working in three areas where he believes 
the main problems facing the industry 

• Purchase of new equipment for the 
trunk carriers. This includes aircraft, 
engines, parts and ground equipment. 
Carriers would negotiate purchase of 
their own equipment, with Intermedi- 
ate providing the money, retaining title, 
and leasing the equipment to the carrier 
in a long-term deal. Lease-purchase 
plans also are contemplated. 

• Local service and corporate equip- 
ment. These operators will be offered 
a "power by the hour" proposal under 
which they would pay for tne use and 
overhaul of engines by the flight hour. 
Aircraft lease also will be available to 
these groups. 

• Used aircraft disposal. One plan de- 
veloped by Intermediate involves pur- 
chase by the financial company of an 
airline’s obsolescent aircraft, which are 
leased back to the carrier until replaced 
by new equipment. 

Intermediate has already established 
"working arrangements" with various 
banks and insurance companies to pro- 


vide capital for the lease programs, ac- 
cording to Townsend. In addition, his 
own company has interests in a number 
of banks and insurance firms and can be 
expected. Townsend said, to participate 
within its own credit structure to the 
extent of 10-20% of the total capital 
of the plan. 

'Hie Intermediate official feels that 
there is a long-term basis for the new 
activity and that the field has lacked 
an organization with sufficient manage- 
ment experience and capital to under- 
take such a program on a large-scale 
level. Many airlines arc "unsophisti- 
cated” about the real cost of their capi- 
tal, he maintains. Such cost for an air- 
line may amount to 12-15%, whereas 
a large business organization with 
sophisticated knowledge of capital costs 
may pay a maximum of 10%. 

Leasing Cost 

Townsend said the cost to the carrier 
of straight leasing through Intermediate 
may run about 7-9% of the capital 
involved. This is approximately 3% 
over the cost of the money to Inter- 
mediate, he said. 

One disadvantage to an airline of 
leasing rather than buying its equip- 
ment is the lower total invested capital 
figure upon which rate-making decisions 
may be based. 

Intermediate is currently working 
with two overhaul agencies on the 
“power by the hour” plan, Townsend 



said. Under the plan, a local service or 
corporate operator could buy his aircraft 
—or lease it from Intermediate— and turn 
all responsibility for its powerplants over 
to the company. This could include 
the installed engines and spares. In 
conjunction with an overhaul agency, 
Intermediate would provide the airline 
with engines and charge by the flight 

Price of the power would be based on 
two factors: payout of the cost of the 
engines, plus Intermediate's profit on 
its investment: and overhaul costs plus 
the overhaul agency's profit. 

Intermediate is considering several 
approaches to the used aircraft disposal 
problem, a cause of great concern to 
both the aircraft and airline industries 
(AW July 7, p. 26). One plan would 
work as follows: 

Airline with piston equipment such 
as Douglas DC-7s, which it must re- 
tire in several years as turbine equip- 
ment is delivered, sells its piston planes 
to Intermediate, then leases them back 
and keeps them in operation. The 
aircraft are immediately listed with 
brokers, and the manufacturers also 
try to line up buyers before the planes 
are actually retired. 

The carrier, through the sale to Inter- 
mediate, has obtained working capital 
to apply against the price of its new 
equipment. 

Manufacturer's Agreement 

Part of Intermediate’s investment 
will be amortized over the term of the 
lease. To guarantee the rest of the 
purchase cost, the manufacturer in some 
cases would agree to buy the planes 
from Intermediate if they were still un- 
sold at the time of retirement. 

A related plan under discussion 
with the manufacturers, according to 
Townsend, is to set up a private indus- 
try-government pool composed of a 
joint manufacturers’ corporation, Inter- 
mediate, and the Federal International 
Finance Corp. for lease-purchase deals 
with foreign buyers of used aircraft. 
If such an arrangement could be 
worked out, credit extended to the 
foreign buyer would be backed by the 
organization with the risk split among 
its members. 

Intermediate is also interested in 
leasing jet ground equipment to car- 
riers, either for individual use or possi- 
bly for pool arrangements. Another 
area is shop equipment. 

Financial General, Intermediate 
Credit’s parent company, is in turn 
owned by Equity Corp., which among 
other investments has a controlling 
interest in Bell Aircraft. Financial Gen- 
eral’s interests include 37,500 shares of 
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Phillips Electronics Co. Subsidiaries 
include the following banks and insur- 
iiicc companies: 

Bank of Georgia (Atlanta), 96% 
ownership; Buffalo Industrial Bank. 
80%; Industrial Bank of Commerce 
(New York Citv), 64%; Union Trust 
Co. of D. C., '67%; Industrial Insur- 
ance Co., 99.77%; Northeastern Insur- 
ance Co. (Hartford). 61%; Bankers 
Security Life Insurance Society, 18%. 

Intermediate’s lease proposals for new 
aircraft will offer three means of buy- 
ing the equipment if the carrier so de- 
sires. If for tax purposes the airline 
doesn’t want to capitalize the equip- 
ment, it ran lease for the payout term, 
then re-lease at a nominal figure, per- 
haps A of the former cost. Intermedi- 
ate will be willing to sell the equipment 
at that time at a certain residual value 
and the carrier can buy it. 

Other purchase arrangements are a 
straight firm option to buy, and a 
straight lease-purchase contract under 
which payments would go toward the 
purchase price. 

The Cherington Report listed the 
amounts individual carriers required for 
their jet financing but had not arranged 
as of April, 1958, as follows: 

Financing Required 
But Not Arranged 
Carrier (Millions) 

TWA $313.3 

Pan American .. 115.3 

Northwest 63.5 

Capital 53.5 

National 47.5 

American 31.9 

Delta 28.8 

Northeast 26.3 

Eastern 22.6 

Panagra 18.0 

Continental .... 17.8 

Western 17.2 

United 8.0 

Braniff 

Total $763.7 

As noted above, American Airlines 
eliminated its need for new financing, 
at least at present, by consummating 
its engine lease arrangements. Conti- 
nental Air Lines raised about SI 2 mil- 
lion in June through sale of debentures. 

Fog Linked to Crash 
Of Northeast Convair 

New York— Northeast Airlines Con- 
vair 240 which crashed Aug. 1 5 on ap- 
proach to Nantucket, Mass., killing 22 
persons and injuring 12, encountered 
fog and hit about 300 yd. from the air- 
port. One of the injured passengers 
later died. 

Northeast's minimums for approach 
are 400 ft. ceiling and 1 mi. visibility. 
For every additional 100 ft. of ceiling, 


visibility ran be reduced J mi., down to 
a minimum of i mi. Since there was no 
ceiling on the night of the accident, the 
legal minimum visibility was J mi. 

The approach at Nantucket is via 
V'OR. Terrain from the northeast is 
flat, and the initial approach would be 
over water. Between water and the air- 
port, the last 5 mi. is land. Approach 
was made to Runway 24. VOR station 
is 1.9 naut. mi. from the end of the 
runway. Also, between VOR station 
and runway, about 7/10 stat. mi. north- 
east, is an “H” facility— radio beacon. 

Weather reported about 5 min. be- 
fore landing was "visibility i mi.” 

27 Vortac Stations 
Currently Installed 

Washington— Total of 27 Vortac sta- 
tions arc now installed, 258 are expected 
to be installed a year from now as origi- 
nallv scheduled, with a total of 346 in- 
stalled by June 30, 1960, Civil Aero- 
nautics Administrator James T. Pyle has 
reported to the Legal and Monetary 
Subcommittee of the Mouse Govern- 
ment Operations Committee. 

Pvlc says CAA “anticipates no serious 
difficulty with respect to reliability of 
Vortac equipment, although there are 
too few completed installations to per- 
mit statistical analysis on this matter.” 

The CAA administrator conceded 
that there had been some difficulties 
with initial installations which use early 
design military equipments but added 
that this is characteristic of any new 
equipment. Pyle said CAA is now in- 
stalling Tacan equipments of more re- 
cent vintage which incorporates a num- 
ber of improvements intended to boost 
reliability. 

Only witness to criticize progress of 
Vortac implementation was Max Kar- 
ant, vice president of the Aircraft Own- 
ers &• Pilots Assn, and a long-time foe 
of Tacan who bitterly opposed the 
Vortac compromise of two years ago. 

From the reliability standpoint, Kar- 
ant charged that Vortac is "flatly un- 
acceptable to any segment of civil 
aviation in its present form.” This 
claim received no support from prepared 
testimony of spokesmen for Air Trans- 
port Assn, and National Business Air- 
craft Assn, who appeared before the 
subcommittee. 

A CAA spokesman later told Avia- 
tion Week that one Vortac is commis- 
sioned at Phillipsburg, Pa., and that the 
remainder will be commissioned shortly 
as monitoring equipment is delivered 
bv the manufacturer. 

Karant also charged that existing 
VORS must be shut down for one to 
three months in order to convert them 
to Vortacs. The CAA spokesman con- 
tended, however, that shut-down of 
VOR now runs no more than 30 days 


and in some instances as little as two 

ATA's Milton Arnold commended 
CAA for "its demonstrated ability to 
make transition from a low-level estab- 
lishment program to one 20-fold greater, 
with efficiency and effectiveness." Ar- 
nold acknowledged the improvements 
expected to result from use of long- 
range enroute radar and increased VOR 
facilities. 

He said, however, that the radar bea- 
con (transponder) system, badly needed 
particularlv for control of jet aircraft 
and amplification of radar signal returns 
under bad weather conditions, “is not 
progressing satisfactorily." 

Airline Officers Named 
To Aid AMB Program 

Washington— F.. R. Quesada, Chair- 
man of the Airways Modernization 
Board, has named seven airline officials 
to comprise an airline advisory group 
organized to assist in the Board’s re- 
search and development program. 

The group will act in a consulting 
capacity to the AMB’s various technical 
groups and will actively participate in 
the Board’s aviation facilities moderniza- 
tion projects. The seven members of 
the advisors' group are: 

C. M. Christenson, United Air Lines: 
M. V. Cochran, United Air Lines: J. 
H. Gibson, American Airlines; W. W. 
Lynch. Pan American World Airways; 
F. C. Nicholson, Piedmont Airlines: 
W. M. Ragland, American Airlines and 
K. J. Rhead, United Air Lines. 

CAB Office Files 
Northeast Complaint 

Washington— Civil Aeronautics Board 
has been asked by its compliance attor- 
neys to issue a cease and desist order 
against Northeast Airline’s "so-called 

In a complaint filed by CAB’s Office 
of Compliance, the airline is charged 
with discrimination against other pas- 
sengers by offering advance reservations 
and confirmed seat space to users of the 
special service. 

The compliance attorneys charge the 
practice constitutes an “undue prefer- 
ence," pointing out that commuter 
service reservations were often made as 
much as eight months in advance and 
resulted in noncommuters being unable 
to get seats. The complaint further 
stated that the advance reservations 
were held until seven days prior to de- 
parture and were then placed on a “wait 
list” if not confirmed. In addition, the 
Office of Compliance criticized selec- 
tion of passengers eligible for commuter 
service bv a special “executive desk” 
operated by the airline. 
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AIRLINE OBSERVER 

► President Eisenhower has been handed a list of eligible candidates for 
the top post in the Federal Aviation Agency by Presidential Aviation Aide 
Elwood Quesada. Possibility is strong that Eisenhower will nominate 
Quesada himself this week as administrator with Civil Aeronautics Adminis- 
trator James T. Pyle as his deputy. Quesada’s chief interest now is to see 
the agency successfully launched with a competent staff and workable 
organization. Once this is achieved, he will retire with Pyle moving into 
the administrator's slot. Another strong candidate for the post is Slick 
Airways President Delos W. Rentzel, former CAA administrator and Civil 
Aeronautics Board chairman. A number of politicians, including Commerce 
Undersecretary Louis Rothschild, arc reportedly making a bid for the job. 
The act creating the agency specifically states that the administrator at the 
time of his nomination shall have had “experience in a field directly related 
to aviation.” 

► Delta Air Lines and the city of Atlanta have entered into an agreement 
covering the construction of a $10 million jet overhaul base at the Atlanta 
airport. Under the terms of the agreement, the city will issue $6.5 million 
in soecial revenue certificates which Delta will amortize at the rate of 
$239,000 annually for a period of 25 years. 

► Aeroflot. Soviet-owned airline, is publicizing the “superiority” of its service 
over Sabena's competing operation on the new Moscow-Brussels route. 
Soviet press is emphasizing that Aeroflot’s twin-jet Tu-104s cover the route 
in 3 hr. 45 min. as compared with 5 hr. 40 min. for Sabena’s DC-7s. 

► Capital Airlines blue-ribbon service, called V. I. P. for “very important 
passenger” on a number of its major routes resulted in a 12 point load 
factor increase during the first week of its ooeration. The airline’s sales 
officials are now hoping that the project will bring about an 80% or 
higher load factor on the special service flights. Program underwent a four- 
week trial run before it was inaugurated with the company’s top-level 
officers, including President David Baker, flying the trips as critical observers 
during the shakedown period. 

► Pan American World Airways has applied to the Civil Aeronautics Board 
for permission to suspend its West Coast-Paris polar route service Sept. 28 
and to reduce West Coast-London polar route service from six flights a 
week to three. Pan American contends that the route, which Air France 
is eager to operate (AW Aug. 11, p. 31). will experience a heavy traffic drop 
in winter and that jet service this winter will divert what traffic is available 
to transatlantic routes. 

► Communist China spokesmen say quantity production of the country’s 
first locally-produced transport aircraft, the Russian-designed An-2, is well 
ahead of schedule and that the single-engine 10-passenger biplanes will be 
built this year at a rate 50% higher than originally planned. First Chinese 
An-2 was manufactured late last year. 

►Assn, of Local and Territorial Airlines is rapidly developing into the sole 
representative of the local service industry and is closing the sharp breach 
caused within the industry last year by the resignation of six carriers from 
the Conference of Local Service Airlines (AW April 1, 1957. p. 38). Latest 
carriers to switch from the all but defunct Conference are Mohawk Air- 
lines and Pacific Air Lines, bringing total membership of the new association 
up to nine out of 1 3 local sendee carriers. 

► Civil Aeronautics Administration is conducting tests to determine the 
feasibility of operating helicopters under instalment flight rales and on air- 
ways. Purpose of the tests is to studv procedure requirements necessary to 
mix fixed wing and rotary wing aircraft in normal instrument traffic. 

► British Overseas Ainvays Corp. and Middle East Airlines have reached a 
pooling agreement that permits the sale of the combined sendees of the two 
companies on routes between Britain and Middle East. 


34 


SHORTLINES 


► Aer Lingus reports an operating surplus 
of S94.400 for the fiscal year 1957-58 
ended March 1. During the period, 
the airline operated 18,901 revenue 
flights in Europe and carried 441,363 
passengers and 8,334 tons of freight and 
mail. Total revenue was near SS,466,- 
000 with total expenses slightly more 
than SS,370,000. The figures do not 
include operations of Aerlintc Eircaan 
(Irish Airlines), which did not begin 
transatlantic operations until April 30, 
which was after the closing of the air- 
line’s fiscal year. 

► Lockheed Elcctra turboprop trans- 
port has passed New York Port Author- 
ity “noise pressure” tests. Data ob- 
tained for Port Authority by Bolt. 
Beranck and Newman Inc., acoustics 
consultants, indicates the Elcctra is 
quieter 1.47 mi. from start of takeoff 
than present airliners are at a point 


► Northwest Airlines flew 1,006,367.- 
000 domestic revenue passenger miles 
during the 12 months ending Julv 31. 
The new company record is 11% 
higher than the previous period when 
the airline flew 903,923,000 domestic 
passenger miles. Northwest’s July pas- 
senger miles also increased over last 
vear. The airline flew 109.757,319 
domestic passenger miles, a 15.6% 
increase over July last year, and 31.531- 
328 domestic passenger miles, a 15.8% 
increase, for a total July revenue pas- 
senger mile figure of 141,288,647. 

► Olympic Airways of Greece has 
begun flight on a three weekly basis 
to Frankfurt, Germany. The airline 
also plans to extend the route to 
London. 

► Pan American World Airways will 
extend its South Pacific route from 
Sydney to Melbourne on Sept. 2S to 
coincide with introduction or Douglas 
DC-7C aircraft on the Australian serv- 
ice. Melbourne will have four arrivals 
and departures weekly. The DC-7Cs, 
replacing Boeing Stratocruisers, can fly 
nonstop from Fiji to Honolulu, elimi- 
nating a fueling stop at Canton Island. 
This, coupled with the higher speed 
of the DC-7C, will cut nine hours 
from Sydney to San Francisco run and 
six hours from Sydney to London via 
the polar route, according to Pan Amer- 


► United Air Lines reports it broke 
company records for July by registering 
492,140,000 revenue passenger miles, 
a gain of 1% and 12,583.000 revenue 
airplane miles, a gain of 5%. 
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EEMCO LINEAR ACTUATOR 
OPERATES THE CARGO DOOR 
ON THE NEW FAIRCHILD F-27 


This rugged screw jack designed for Fairchild by EEMCO, has an unusually long stroke: 
12Y8 inches! Entirely self contained, with the compact electric motor-driven ball bearing 
mechanism in the female nut, it is 33%" long when extended, 21 Vs" when retracted, 2%" 
in diameter (the female nut), yet is only 12 lbs. 6 oz. in weight. Operating load is 3300 lbs. 
•EEMCO Type D-1038 linear actuator's motor, planetary reduction gear, clutch and brake, 
adjustable load limit switches, and non-jamming end stops are all enclosed within the 
female nut Motor shuts off automatically when the load limit is exceeded, and when end 
stops are reached. 

Type D-1038 actuator is the latest in a long line of actuators, both linear and rotary, that 
have been designed, developed and produced by EEMCO for over 16 years. Each model has 
been a precision instrument with built-in reliability because EEMCO has always been a 
specialist in this business. Your inquiry is invited. 



Weight: 12 pounds 6 ounces. 




exceeded and when end stops 


limit switches, 
f when load is 


JeEMCo)) ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

4612 West Jollorson Boulevard, Los Angelos 16, Calitornia-Telephone REpublic 3-0151 

DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS, AND RELATED EQUIPMENT.. .EXCLUSIVELY! 




aerial firebreak against brush fire wars 


In spite of the tremendous retaliatory action our Air Force can take in 
case of attack, the United States Army bears the burden of 
stamping out the brush fire wars which might ignite the holocaust 
of World War III. In this heavy responsibility our GIs are backed by the 
Tactical Air Command which is ready around the clock to provide the 
Army with the air support without which modern foot soldiers 
cannot survive. But fire fighting in Kansas or Korea is a dangerous 
business and TAC will go all out to give its pilots every 
protection, including Kaman H-43 local crash rescue helicopters. 


Kaman 


AIRCRAFT CORPORATION 


BLOOMFIELD, CONNECTICUT 
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SPACE TEC H NOLOGY 


Satellite Controls Pose Major Problems 


By Richard L. Sweeney 

San Diego— Three problem areas in 
satellite attitude control were outlined 
during a recent space exploration meet- 
ing here by Robert E. Roberson of 
North American Aviation's Autonctics 
Division. 

Surrey of existing, generally available 
literature on satellite attitude control 
indicated several areas ripe for thorough 
investigation in this field, according to 
Roberson. 

Meeting, sponsored by the Air Re- 
search and Development Command, 
American Rocket Society and Institute 
of Aeronautical Sciences, had tech- 
nology sessions, a panel on the sociolog- 
ical impact of space exploration, and 
a human factors session. 

Three Major Areas 

Initiating the survey, Roberson out- 
lined three major areas constituting 
the first principles of the attitude con- 
trol problem. 

The first area he defined as a set 
of "foundation problems," the second 
a quantitative description of attidude 
motions: i.e., formulation of basic 
equations of motion, and the third tire 
performance requirements. 

First of the foundation problems. 
Roberson said, is whether the entire 
vehicle is to be controlled or only a 
certain number of its moving parts. 


Although the answer will depend 

control over the entire vehicle is re- 
quired and has been treated exten- 
sively. The condition of stabilizing 
several parts has not been treated as 

Second foundation problem is an at- 
titude reference system, with several 
papers mentioned which have dealt 
with a satellite with one axis to be 
kept pointed down toward a mother 
planet, and one discussion of this 
orientation and the inertiallv fixed 
orientation provided by a spin stabili- 
zation. Roberson also mentioned a 
paper on a basic reference system for 
spacecraft as distinct from satellites, 
concerned with geometric orientation 
in the solar svstem. which could be a 
frame for a natural attitude reference 

Completing the foundation prob- 
lems, Roberson said, is the choice of a 
set of reference axes in the satellite and 
definition of suitable deviation angles 
between vehicle axes and attitude ref- 

Robcrson discussed the literature on 
control devices for satellites, pointing 
out the possible interrelationship be- 
tween physical sources of attitude 
perturbations which also arc potential 
sources of control torques. 

He also discussed sensing devices for 
attitude control, noting literature on 


the several systems which can be used 
for this purpose. 

The complete control system, Rober- 
son pointed out, is the heart of attitude 
control, including the control or ac- 
tuator device, the attitude or rate sens- 
ing device, and the control filter or 

Although a number of systems have 
been mentioned in the literature. 
Roberson says, not many details have 
been presented on the synthesis or per- 
formance analysis. 

Three areas where work is especially 
desirable, Roberson said, include de- 
velopment of new systems for control 
in addition to such as flywheels, jets, 
inherent stability and combinations of 
these. 

Synthesis Problem 

Second area, is to consider more 
seriously and much more thoroughly 
the synthesis problem as a problem of 
servomechanism design. 

The third area, is to analyze the 
resulting system performance with spe- 
cial attention to the effect of instrument 

A question not covered. Roberson 
noted, is man’s function in attitude 
control. 

Another question not covered, lie 
added, is the general area of design 
principles to case the attitude control 
problem as much as possible. Quoting 
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When you need an aluminum fuel 
pump this big for your rocket to the 
moon, Morris Bean & Company will 
cast it for you. 

Actually, no such casting exists. 

It could. 

We have developed unique foundry 
techniques which we now use in 
production on castings weighing 
thousands of pounds. These castings 
have extensive areas 9 to 12 inches 
thick which must be porosity free. 

We are also casting solid and hol- 
low mandrels used to form solid pro- 
pellant. 

The outstanding contribution of our 
large aluminum castings is drastically 
reduced first and ultimate costs. 

Telephone or write for information 

Morris Bean & Company 

Yellow Springs 4, Ohio 

large aluminum castings ! 



from one paper, he said that "from 
the point of view of attitude control, 
a satellite or space vehicle is not a 
structure, but a precision instrument." 
Space Communications 

Use of balloons with antennas 
printed on them, which are inflated in 
space, was proposed in a paper by 
Maurice Chatelain of Convair Astro- 

Citing that the angular concept can 
lead to design of broadband antennas, 
a spherical spiral antenna can fulfill 
this concept, Chatelain said. A de- 
sign factor is proper relationship of 
circumference of the sphere and wave- 

Spacc communications have several 
problems of their own which such an 
antenna would help to alleviate, he 
indicated, such as the attitude between 
transmitter and receiver being essen- 
tially transient, precluding accurate 
knowledge of the polarization. Another 
problem is Doppler shift, especially in 
lunar probes. 

Space antennas must radiate heat as 
well as radio frequency signals, Chatc- 
lain said, indicating the proposed con- 
figuration should help in this area or 
be no worse than present antenna 
shapes and constructions. 

Additionally, he said, a spherical an- 
tenna should receive radio signals with 
nearly all polarizations and within a 
very wide band of frequencies. 

Another possibility for low frequen- 
cies is the column of ionized gases fol- 
lowing the spacecraft which result from 
gas molecules colliding with the ship 
at high velocities. 

These gases could very well be ex- 
cited by probe or loop antennas, Chate- 
lain said. 

Propulsion Systems 

Three basic propulsion systems for 
true space vehicles were listed by Dr. 
Milton U. Clauscr of Space Tech- 
nology Laboratories of Ramo-Woold- 
ridge Corp., along with three types of 
particle accelerators. 

Basic propulsion systems he listed 
as solar, using photon energy; nuclear 
fission, which requires a heat transfer 
system; and nuclear fusion, by which 
energy from the reaction can be much 
more efficiently used. 

Research indicates that thermonu- 
clear is most promising when means to 
control the reaction are developed, Dr. 
Clauser said. 

Three types of particle acceleration 
he outlined are electrostatic, electro- 
magnetic (as in ion) and direct, whereby 
a heat transfer by convection, conduc- 
tion or radiation is applied directly to 
the working fluid. 

Optimization requires proper match- 
ing of these two elements, Dr. Clauser 
said, with the nuclear fusion and direct 
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acceleration being among the best pres- 
ently conceived. 

In a paper on power sources for ion 
propulsion engine bv A. L. Huebner 
and R. H. Boden of ' Rocketdvne Divi- 
sion of North American Aviation, nu- 
clear energy and solar means were 
assessed for their potential, and an an- 
alysis of problem areas conducted. 

Acknowledging the limitations of 
solar power, the paper noted that con- 
centration was on a nuclear generation 
system. In this, two systems for me- 
chanical conversion of the nuclear re- 
actor's heat to energy were studied— a 
Brayton cycle using helium gas, and 
a Rankine cycle using mercury and 
alkali metals, with alkali metals show- 
ing up better than mercury. 

Use of the Rankine cycle permits 
lower turbine inlet temperatures and 
requires less pressure, less radiation 
area to dissipate heat built up in the 

Consideration had a sodium-cooled 
reactor and heat exchanger functioning 
to effect transfer of thermal energy 
from the reactor to the power con- 
version cycle. Possibilities of cooling 
the reactor with the working fluid also 
were studied, but properties which make 
a good working fluid arc not actually 
alwavs the desirable ones for coolant 
and vice versa. 

Authors noted that good hardware is 
needed for the conversion, among the 
items being a permanent magnet rotor 
or group of rotors capable of working 
for extended periods in space and radia- 
tion environments. 

Possibility was discussed of using an 
electrostatic generator of the type pro- 
ducing voltage from a change of capac- 
itance of a variable condenser, since 
this operates in a vacuum, has a high 
efficiency and generates a high voltage. 

Paper noted that the generator must 
be cooled, like other parts of a space- 
craft. and might have a closed cycle 
air blast or refrigeration system. 
Materials Studies 

Fine filaments of materials, com- 
monly called ‘ whiskers.” have demon- 
strated the highest strengths known, 
in some instances approaching the 
theoretical limit of atomic cohesion, 
according to a paper by George A. Hoff- 
man of Rand Corp. 

His paper investigated possibilities of 
putting this strength to work in struc- 
tures. and with structural characteristics 
of hypothetical materials composed 
from whiskers, a comparison with 
weights of tension structures from con- 
ventional materials was made. Weight 
reductions to one-fifth present values 
were seen as possible. 

Strength increase with decreasing 
crystal dimensions began to climb 
sharply as whisker sizes were reduced 
below one ten-thousandth of an inch. 


TJendiy^Pacific 

SUBCARRIER DISCRIMINATOR 



Model TDA-608 

HIGHEST ACCURACY. ..STABILITY... 


RELIABILITY for Data Processing 


Through the use of computer-type high speed switching cir- 
cuitry, a highly stabilized current source, a low-temperature 




bands by a front panel selector switch or from a remotely located 


Associated equipment i 





Bendix-Pacific Model TDA-102 Discriminator, a dual channel 
jnit operating on any telemeter band with appropriate plug in 


NEW BENDIX-PACIFIC COMMUTATOR SWITCH 

for PDM Telemetering Systems 
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In the Convair 880 . . . 

HEAT RESISTANCE WITHOUT 

WEIGHT PENALTY OBTAINED WITH 




Capable of speeds in excess of 615 mph, Convair's “880" get 
transport incorporates many of the newest concepts in apply- 

Around the 880’s powerful jet engines, where heat resist* 
ance is a critical problem, titanium is used to provide 
protection without the weight penalty of stainless steel. 

Mallory-Sharon titanium, both commercially pure and in 
alloy form, is finding increasing use in many of America's 
newest aircraft and jet engines. Our experienced Service 
Engineering group is ready to assist you now in realizing 
titanium's fullest benefits . . . high strength-to-weight ratio, 
high temperature properties, excellent corrosion resistance, 
ready machinability and formability. Write us for assistance 
or technical information. 

MALLORY ^ SHARON 

MALLORY-SHARON METALS CORPORATION • NILES. OHIO 


Hoffman said, and only in the past 
three years have whisker strengths 
finally been tested at levels near atomic 
cohesion strength. The effect has been 
noted in iron, carbon and many met- 
als, also in such compounds as ox- 
ides, halides, carbides, also is noticeable 
in thin films and platelets of many 

Strength Theories 

Theories explaining the strength in- 
clude low incidence of edge disloca- 
tions, the restraining force on crystal 
surfaces. Strongest whiskers contain 
only screw dislocations, along their 
axis, and almost no edge dislocations. 
Growth mechanism of whisker tips has 
been explained by dislocation theory 
on assumption of a spiraling growth 
around a single screw dislocation, a 
fortuitous growth by orderly nucleation 
on the steps about a screw dislocation 
which almost eliminates the weakening 
edge dislocations. 

Other notable properties of whiskers 
have been observed or inferred from 
assumed absence of edge dislocations 
including exhibition by whiskers of a 
plastic range while most compounds 
can sustain only elastic strains up to 
failure; creep has not been observed in 
whiskers below normal recrystalliza- 
tion temperature, implying considerable 
strength retention at derated tempera- 
tures; modulus of elasticity of a whisker 
may differ radically from modulus of 
large polycrystalline amounts of same 
material, and can range from a halv- 
ing to a doubling of polycrystalline 
modulus. 

Customary density over ultimate 
tensile strength ratio of conventional 
material structures is supplanted by 
density over modulus of elasticity ratio 
for whisker design criteria. Investiga- 
tion to date, Hoffman indicates, shows 
that the most promising room tem- 
perature whisker materials are the com- 
pound boron carbide and the metal 

Reduction Factors 

With certain assumptions, Hoffman 
calculated structural properties of a 
bervllium-based whisker material and 
compared them with those of titanium. 
While first results indicated high 
weight reduction, Hoffman pointed out 
that certain deleterious effects could 
yield a more realistic reduction factor. 
Comparisons, he says, should include 
features peculiar to material under con- 
sideration, such as use of doublers, 
fastening problems, and fastening may 
be a very serious problem with whisker- 
based material. 

Including design factors which lend 
a more realistic basis for comparison. 
Hoffman still concluded that weight 
reductions of the order of one-fifth 
those of present day materials could 


be obtained in such elements as cables, 
biaxially stressed sheets fastened so as 
to be removable, biaxiallv stressed and 
permanently fastened sheets, com- 


Mass production of whiskers may be 
effected by chemical reduction of metal 
halides, electrolytic deposition, vapor 
deposition, high stress, drawn micron- 
size filaments, in order to produce 
whiskers of needed quality, quantity and 
form. Collection can be accomplished 
bv vibratory or mechanical scraping 
and alignment, thinness and length 
could be controlled by proper produc- 
tion saturations. 

Harvested whiskers could be spun 
into fine strands like textiles, the strands 
woven into cables or sheets. Impregna- 
tion with a binder or pressing and heat- 
ing could establish the final good shear 
bond between adjacent fibers to utilize 
whiskers strength, such as is currently 
done with glass fiber. 

Human Factors 

While pathological changes in ani- 
mals have occurred in subjects exposed 
to radiation at high altitudes in bal- 
loons, such as a grey streak appearing 
on mouse fur. there is no somatic health 
hazard apparent with exposure to heavy 
primary cosmic radiation in exposures 
up to 24 hr., according to a paper pre- 
pared by Lt. Col. David G. Simons and 
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big ears of Nike Hercules 

Mounts for radar antennae used by the U. S. Army’s Nike Hercules to 
track aerial intruders and guide the deadly Nike missiles that 
strike them from the sky are products of the integrated manufacturing and 
engineering skills of Kelsey-Hayes, working in close cooperation with 
Western Electric. Capabilities range from prototyping to final production. 
The Speco Division is one of seven Kelsey-Hayes Divisions devoted 
to the production of aircraft and missile components. 

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan. 


Nike Antenna Mount 
Dieielon of Keleey- 




KELSEY-HAYES 
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High Energy Oxidizer 

oxidizer which gives rocket propellant 
combinations almost the same perform- 
ance improvement as fluorine is being 
produced in one-ton lots by Pennsalt 
Chemical Corp. Several service labora- 
tones are testing the high energy oxi- 


Capt. James E. Cook of Holloman Air 
Development Center. 

Neither has nerve cell damage due 
to this cause appeared, the paper went 
on to say, in outlining the various meth- 
ods by which evidence of cosmic radia- 
tion was gathered. The paper reported 
on various experiments conducted in 
the field of radiation and its effects 
after prolonged exposure at high alti- 
tudes. 

Concerning a closed ecological sys- 
tem (food-waste cycle), it was defined 
in a paper by Lt. Bruce W. Pine of 
AFBMD, Inglewood, as a complex of 
mechanical, inorganic and organic sub- 
assemblies which independently main- 
tain a principle inhabitant in a state of 
psycho-physiological homeostasis and 
permit useful operant performance. 

These ends must dc gained with 
negligible system constituent loss, maxi- 
mized waste recovery and conversion, 
low weight, extremely high reliability 
and a high duration cycle. 

Ecological Subcycles 

Ecological subcvclcs in this ecological 
system must include nutrient subcyclc. 
psycho-operant subcycle, ambient en- 
vironment subcycle, according to Pine, 
who added that no system meeting the 
definitional requirements has been con- 
structed. 

Although much work has been done 
with nutrient subcyclc in biological 
waste conversion, reconstitution and re- 
construction. this has been at laboratory 
bench level using relatively large 
amounts of power, weight and volume. 
Pine went on to cite the work with 
green algae, noting the many defi- 

of life and efficiency. 

In the psveho-operant subcycle, 
things look better. Pine concluded, with 
basic research well under way. although 
such questions as required knowledge 
fdr the crew, what instrument will best 
give him required knowledge, can lie 
lespond to this knowledge in weight- 
lessness condition, still remain. 

Pine noted that while nutrient and 
psycho-operant subcvclcs need much 
work to become proven feasible, there 
will be no real requirement for their ex- 
tended use until ambitious space flights 


arc fullv organized and begun. Pres- 
ently, for forthcoming orbital flight, 
extensions of airplane techniques will 
probably be used, with waste con- 
trolled by diet, drugs and environment 
by stored gas and leakage control. Pine 

Ambient environment subcycle faces 
many grave problems. While crewman 
can sustain a temporary nutritional im- 
balance and can undergo severe emo- 
tional trauma, he cannot long be denied 
adequate oxygen or be subjected for any 
length of time to an unacceptable level 
of carbon dioxide. 

Arguments about total pressure pro- 
vided and the relationship to airframe 


and launch requirements still rage. Pine 
noted. Gas supply technique similarlv 
is open to selection: whether to use 
stored gas or regenerative cycles. Meas- 
urement and control of gas partial pres- 
sures still leave something to be desired, 
he added. 

Pine summarized lus outline with the 
premise that the whole answer to en- 
vironmental control will be found not 
in biological laboratories but that some 
hard and original thinking must be 
done first by engineers about the basic 
problems of energy production, elec- 
tronics, thermodynamics, solid, fluid 
and gas dynamics, mechanics and phys- 
ical chemistry. 



heater- -air valve 

PACKAGE UNITS 
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Special Solar Skills 
for Advanced Systems 



HIGH-TEMP. HONEYCOMB. Solite®-a 
lightweight, heat-resistant brazed steel, high 
alloy sandwich structure developed by Solar— 
has high potential for use in advanced systems. 



EXPANSION JOINTS. Solar produces the 
largest array of expansion joints in the world, 
including complete ducting systems for air- 
craft, missile, nuclear and other applications. 



PROTECTIVE COATINGS. Solar research 
and development in advanced metallurgy has 
produced a family of high-temperature protec- 
tive coatings far ahead in the field. 



HIGH-TEMP. BRAZING. Using hard-to- 
work metals and high-temperature alloys. Solar 
brazes stronger, lighter systems components in 
specially designed heat-treating furnaces. 


Solar offers proven systems capabilities 


Systems capabilities at Solar embrace 
the design, development and pro- 
duction of airframe, propulsion, 
ground support, guidance and 
control systems. Responsibility for 
Solar’s systems program is centered 
in a team of experts experienced in 
the many sciences related to systems 
technology— from basic design to 
highly-precise experimental, proto- 


type and volume production. And 
underlying Solar’s systems capabili- 
ties is a backlog of more than thirty 
years of proven leadership in high- 
temperature metallurgy, aerody- 
namics, thermodynamics, combus- 
tion research and others. 

Complete manufacturing and test 
facilities are also available for your 
important systems program. For 


detailed information about Solar’s 
systems capabilities, or about any 
of the areas mentioned above, write 
to Dept. F-60, Solar Aircraft Com- 
pany, San Diego 12, California. 



MISSILE ENGINEERING 




How Submarine 
Fires Regulus II 


Nose boom, wings arc folded (left) and in flight position (tight). Missile's J79 engine is rnn-up (below), ending exercise. 






anywhere we build, we’ve 
come to expect complete service 



says HARRY LUPIA 

ARTHUR VENNERI COMPANY 
General Contractors 
Westfield, N. J. 


"because . . . just as at this installation at 

PEASE AIR FORCE BASE, PORTSMOUTH, NEW HAMPSHIRE 

. . . we’ve come to depend on International Steel.” 

The doors for this maintenance hangar . . . plus 
the structural steel for the supply warehouse 
(illustrated at left) are from International Steel. 

AVIATION DIVISION 

INTERNATIONAL 
STEEL COM PAN Y 

1457 Edgar Street * Evansville 7, Indiana 



On construction projects involving special structural steel engineering and 
fabrication, call on complete — and completely dependable International Service. 
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Australian Malkara 
Missile Nears Tests 

London— About 50 Australian Mal- 
kara anti-tank guided missiles will be 
fired in tests on a missile range on the 
Solway coast of Scotland next month. 
Lt. Col. H. S. Long, of the Research 
Development Establishment. Kircud- 
brightshire, said it is unlikely that Mal- 
karas will be fitted with explosive war- 
heads for tests. Missile is a 200 lb. 
ground-to-ground radio controlled 
weapon (AW August 18, p. 37). 

Britain has ordered 160 Malkaras 
from Australia. Existence of the weapon 
was disclosed by Aubrey Jones. Minis- 
ter of Supply, during a visit to Mel- 
bourne. The minister gave details of a 
contract worth S4.4S0.000 for 160 Mal- 
karas and 50 Jindivik target aircraft. 

Malkara was developed by Australia 
at Government Aircraft Factory. Mel- 
bourne. It can be used against tanks, 
pill boxes, landing craft and small ships. 
It is launched from a mobile platform. 

Canadair to Produce 
Sparrow II Missile 

Ottawa— Canadian government will 
spend $14 million this year on produc- 
tion of the Douglas Sparrow II air-to- 
air guided missile. 

Canadair Ltd. is producing the Spar- 
row II for use on the Avro Arrow CF- 
105 jet fighter. Company previously 
received an S8 million preproduction 
planning and engineering contract for 
the missile. Tooling costs will amount 
to about S2.5 million. 

In other Royal Canadian Air Force 
contracts, a total of S169 million will 
be spent for production of 23 Canadair 
CL-28 Argus anti-submarine warfare 
aircraft. Price includes engineering and 
development costs. 

Canadair also has received a S24 mil- 
lion contract for production of eight 
CL-44 transports. Aircraft is a deriva- 
tive of the Bristol Britannia airliner. 
The company also has received $8 mil- 
lion for CL-44 engineering work, plus 
S10.1 million for tooling costs. 

PRODUCTION BRIEFING 

Westinghouse Electric Corp., Los 
Angeles, Calif., will build electrical 
equipment to power retractable shelters 
for the Thor missile under $1,750,000 
contract. Shelter, enclosing horizontally 
positioned missile, is equipped to roll 
back the length of the missile prior to 
erecting and firing. 

AiResearch Division of Garret Corp.. 
Phoenix, Ariz... will develop component 
systems on the Atlas IBM under SI mil- 



STRUCTURES 


PROPULSION 


CONTROL SYSTEMS 


GROUND-SUPPORT 

EQUIPMENT 


ATTHE TAPCO GROUP... 

Fully- integrated facilities for design, 
development, and production of components, 
assemblies, sub systems, and systems... 


TAPCO GROUP 
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TAPGO INTEGRATED -FACILITIES 

i 

provide components and assemblies 
for propulsion systems and # 
complete auxiliary and accessory 
power sub-systems 


Over 50 years of experience in developing metals and 
designing components for power plants gives the Tapco Group 
a vast experience in research, development and manufacturing 
of assemblies and components for propulsion and power systems 
and sub-systems. 

Now, Tapco’s capabilities have been broadened to 
include most phases of nuclear-power plants and 
accessories. Research is under way on the special 
metallurgical problems associated with radiation effect. 

Fuels for all types of engines and power plants 
are collateral research projects at Tapco, where 
complete facilities for research and evaluation on 
solid-state, liquid and nuclear fuels are in existence. 


Function testing of nuclear reactor control rod drive mechanisms ► 
in a simulated vessel head; part of Tapco's continuing research 
project on nuclear reactor components and control systems. 



TAPCO GROUP 

consisting of Accessories, Jet, Electronics, Pneumatics and West Coast Divisions 


Thompson Products, /nc. , 


Self-contained solid-propel- 
lant auxiliary power unit 
designed and built at Tapco 

hydraulic power. 




NWL EXPLOSIVE 
ACTUATED 
VALVES 


NATIONAL WATER LIFT COMPANY 

a division of 

Cleveland Pneumatic Industries, Inc. 


reliable solution for 
the most critical hydraulic 
and pneumatic problems 

• Normally-open or normally-dosed 
types 

• No leakage 

• Straight-through flow 

• Minimum pressure drop 

• Compact envelopes — from 15/16" 

1-1/2 ounce 

• Special mounting and porting 
provisions 

• No-fire and all-fire ignition current 
— varied as specified 

• Electrical connectors compatible with 
most airborne electrical systems 

Backed by proven engineering abilities 
and precision manufacturing facilities, 
these NWL one-shot explosive actuated 
valves are designed for the most ex- 
acting applications of hydraulic and 
pneumatic mechanisms. For a fast, sure 
answer to your problem — 


50 


Submerged Tube 
Launches Polaris 
In Navy Tests 

Technique for launching the Lockheed Polaris fleet 
ballistic missile from underwater is being tested near 
San Clemente Island off southern California by the 
U. S. Naval Ordnance Test Station (AW April 21. p. 
21). An inert Polaris missile is loaded into a launch- 
ing tube which is pulled down to a launching pad on 
the ocean floor bv winches operated from shore. The 
underwater launching tests arc recorded in detail by 
sonar and camera instrumentation |x>sitioued beneath 
the ocean surface, and connected to a monitor barge 
in the test area. 



Skin diver works on net at Polaris underwater launch- 
ing test site. Nets arc designed to catch inert Polaris 
missile as it falls back in ocean after being launched. 




Inert Polaris missile rises from ocean's surface after being launched fioni underwater tube at San Clemente Island test otca. 
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COMPUTER PROGRESS 

Digital and Analog Computers at Work 

ARTICLE 3 VOLUME 1 



NEW ELECTRONIC HEAT RATE COMPUTER HELPS 
SLICE THROUGH AIRCRAFT “HEAT WALL” 
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Composite-Transistor Offers High Gain 


By Philip J. Klass 

Kensington, Md.— Composite-transis- 
Inr, novel semiconductor device which 
exhibits the high input impedance of 
a small-signal transistor, the low output 
impedance of a power transistor and 
t!ie over-all current gain (15,000 to 
30,000) of a cascaded amplifier, has 
been developed here by Advanced Re- 
search Associates, Inc. 

Composite-transistor is available in 
conventional PNP and NPN tvpes, as 
well as two nov el PNN and NPP con- 
figurations not found in ordinary tran- 
sistors. The device also boasts built-in 
compensation which reportedly enables 
it to operate at higher temperatures. 

New device consists of three junction 
transistors connected in cascade, plus 
several diodes and/or transistors re- 
quired for temperature stabilization. 
Whereas a conventional junction tran- 
sistor has two junctions, the composite- 
transistor has total of around 10. There 
are no resistors, capacitors or other non- 
semiconductor elements. Transistors 
and diodes used are obtained from a 
variety of established semiconductor 


manufacturers, but are suitably matched 
and interconnected by Advanced Re- 
search Associates. 

At present, collection of semicon- 
ductors is mounted and encapsulated 
inside a case measuring 21 x 2 x i in. 
There arc three input-output terminals, 
corresponding to the emitter, collector 
and base leads of a single conventional 
transistor. When the designer applies 
an Advanced Research Associates com- 
posite-transistor to a specific circuit re- 
quirement, he can treat the device as 
if it were a conventional transistor, ex- 
cept that his task is simplified by the 
built-in temperature compensation. 

Is It a Transistor? 

Some observers object to calling the 
Advanced Research Associates device a 
transistor, say it should more properly 
lie called a transistor amplifier. In its 
present form, consisting of conventional 
transistors and diodes with leads sol- 
dered together, the device docs re- 
semble a small amplifier before it has 
been encapsulated and encased. 

But Norman K. Walker, Advanced 
Research Associates president, points 


out that if the composite-transistor 
concept were adopted bv a semiconduc- 
tor manufacturer, the collection of 
junctions could be fabricated within 
a single envelope, possibly not much 
larger than present conventional units. 
If this were to happen, the device 
would then more closely resemble a 
conventional transistor than an ampli- 
fier. 

Fact that the device employs more 
than two junctions of a conventional 
transistor is no reason for denying it 
the name of transistor. Walker points 
out. He cites, for example, the PNPN 
and tetrode semiconductor devices 
which have three junctions, and four- 
junction units with two crystals con- 
nected in tandem, all of which go by 
the name of transistors. 

The company’s case proved suffi- 
ciently convincing that Electronic In- 
dustries Assn, lias given official JETEC 
transistor designation of 2N626 to 
ARA’s first composite transistor which 
is now in pilot production. Walker em- 
phasizes that ARA lays no claim to 
having conceived the idea of composite- 
transistors. but believes it is the first 
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A real “blessed event” is coming your way soon— the new 
Bcndix AC-Pak*. And it’ll be a knockout! It’s fully regulated for 
voltage and frequency — and is built to give thousands of hours 
of efficient, trouble-free operation with minimum maintenance. 

We have gone all-out in developing static inverters and we 
feel that we really have something to offer. For example, our 1.5 
KVA unit has been tested at 110°C and has produced a sine wave output 
without a trace of runaway. Efficiency at this ambient was 83%, 
voltage regulation held at ± 1 % and frequency regulation + .25%. 

Right now it’s still undergoing rigorous tests. When it proves 
itself completely, then, and only then, it will be ready for market. 

You can count on the Bcndix AC-Pak being released soon — 
but not before it is right for you. You’ll find its extra dependa- 
bility and high-level performance well worth the wait! Check 
the performance data below and you’ll sec what we mean. 


Voltage Range 25-30 





1 000 VA 
1000 VA 
3000 VA 


Voltage Regulation 1 1% 






Weil Coon Office, 117 E. Providencie, Burbank. Colil. 

Export Sole, end Service, Bondi* International Divliion, 205 E. 42nd St.. New York 17, N. Y. 
Canadian Affiliate: Aviation Electric, Ltd., P.O. Bo* 6102, Montreal, Quebec. 




Division 
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Earphones designed to cancel outside noise, 
employ small microphone (lower device) in- 
side headset which picks up ambient noise 
that leaks through ear cushion. Phase of 
this noise is reversed and combined with 
incoming radio message in sound reproduc- 
ing clement (upper device) to effectively 
cancel out effect of ambient noise. Experi* 
mental earphones were developed by Radio 
Corporation of America and Army Signal 
Research & Development Laboratory. 


• Small signal input impedance: 2.000 
ohms, for collector current of one am- 
pere collector-emitter voltage of 5 v., 
signal frequency of 1 kc, 

• Max. power dissipation: 10 watts. 

• Max. collector current: 3 amp. 

• Frequency cutoff: 7 kc. minimum. 
Present upper limit for cutoff fre- 
quency is set by frequency limit of 
currently available output power tran- 
sistors. New units soon to be available 
from Texas Instruments are expected 
to permit considerable increase in cut- 
off frequency, lloge says. 

Three other types of composite- 


Simmonds now offers the newest addition to its 
famous PACITRON Fuel Gage family ... a 
small lightweight transistorized fuel gage for 
military and transport aircraft. It is highly de- 
pendable and accurate. The replacement of vac- 
uum tubes by transistors permits Simmonds to 
incorporate amplifier-bridge and indicator into 
a single smaller unit, saving space and weight. 

Simmonds packages three types of PACITRON 
Fuel Gage systems, custom-built for every re- 
quirement: the new 2-unit transistorized gage, 
the well-known 2-unit vacuum tube gage, and 
the lightweight 3-unit system. Along with de- 
pendable fuel measurement, ALL PACITRON 
systems provide important fuel management 
functions such as Center of Gravity Control, 
Level Switching, Tbtalization, Telemetering and 
Load Limit Control. All systems meet MIL specs. 

Complete information on all the above sys- 
tems is available on request. 


research and development. This fea- 
ture not only simplifies application of 
composite-transistors to equipment de- 
sign. but permits germanium units to be 
rated for operation at ambient tempera- 
tures up to 73C, Iloge says. Company 
is tight-lipped about circuit details be- 
cause of patent applications on file but 
not yet granted. 

Here are some of the characteristics 
of • the 2N626 composite-transistor, 
based on companv data: 

• Current gain: 18,000 to 30,000, for 
collector current of one ampere, col- 
lector-emitter voltage of 5 v. 


to offer such units on the market. 
If the idea of composite-transistors 
catches on and semiconductor manu- 
facturers adopt it. the device may have 
as much impact as the development of 
the multiple-function vacuum tube 
several decades ago. At the moment, 
however, most of the major transistor 
manufacturers show no outward signs 
of plans to move into the field. 

Design of transistor circuits is com- 
plicated by the fact that conventional 
transistor characteristics change mark- 
edly with changes in collector junction 
temperature, which depends upon the 
magnitude of collector current and am- 
bient temperature. 

An increase in ambient temperature 
will produce an increase in leakage cur- 
rent across the collector junction, which 
in turn raises junction temperature, 
causing more leakage current to flow, 
which in turn raises the temperature. In 
the extreme case, this can produce a 
runaway condition which destrovs the 
transistor junction. 

To minimize effects of changes in 
ambient temperature, circuit designers 
must operate transistors at conservative 
current levels and usually provide some 
sort of thermal compensation in their 
circuits. Working out compensation cir- 
cuitry can be time-consuming. 

The Advanced Research Associates 
composite-transistor has its own built-in 
thermal compensation circuitry, utiliz- 
ing diodes and transistors which re- 
portedly do not restrict amplifier's dy- 
namic range. Techniques were devel- 
oped by Henri Hogc, ARA's chief of 
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Can anyone build a missile ? 


Theoretically, yes! Today, even the sandlot 
Leonardos and knee -pants astronauts are 
building them. 

The problem in this business is to stay 
ahead of the game, working today on the 
programs that mark the way into the future. 
The end result — five to ten years later— 
must be far more than a missile. It must be 
a complete operational system, integrally 
engineered from concept to completion of 
the mission; produced in facilities totally 
integrated for designing, building and testing 
by engineers and scientists who know and 
understand the problems and requirements 
of the military. The payoff is in full payload 
performance in the field— time after time— 
with military personnel setting it up, proving 
it out, and operating the controls. 

For the creation of today's most advanced 
missiles and the big space vehicles that are 
now in the planning stage, Martin capabilities 
are among the finest in the world. They are 
the result of a planned program of manpower 
and facilities development which commenced 
nearly fifteen years ago with the opening guns 
of the U.S. Missile Age. 
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transistors have been developed by 
ARA. but their design has not yet been 
frozen, which explains why the com- 
pany has not yet obtained JETEC 
designations for them. These units in- 

• ARA-25P: PNP transistor, with cur- 
rent gain of about 1 5,000, input im- 
pedance of around 5,000 ohms, cutoff 
frequency of 7 kc. minimum, also rated 

• ARA-25N-H, ARA-25P-H: These are 
PNN and NPP transistors, respec- 
tively with current gains of 1 5,000, in- 
put impedance of 2,000 ohms and 
cutoff frequency of 7 kc. minimum, 
rated for 10 watts maximum power dis- 
sipation, 5 watts maximum collector 
current. 

Novelty of the latter units is the fact 
that current flow between emitter and 
base is opposite that of conventional 
PNP and NPN units. This provides 
complementary units which can be 
combined with PNP and NPN transis- 
tors to give novel circuit designs. 

For example, in an a.c. push-pull am- 
plifier. a 2N626 (NPN) unit can be 
combined with the PNN unit, to pro- 
vide the push-pull amplification and to 
eliminate the need for a separate phase 

Advanced Research Associates also 
has developed a shunt-regulating diode, 
tvpe ARA-D1 528, designed to protect 
transistorized equipment against mo- 
mentary surges of d.c. line voltages 
above 28 volts. Hie device, measuring 
2 x 14 x It in., contains a Zener diode 
in combination with a composite-tran- 
sistor. When connected across 28 v.d.c. 
input terminals of a transistorized 
equipment, device serves as a shunt 
capable of absorbing up to 1 5 amp. 
and preventing voltage applied to the 
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The World’s Largest Executive Fleet Logs 
More Than 20,000 Flying Flours Annually! 





Youngstown Airways Incorporated — 
“The World’s Largest Executive Fleet” — 
furnishes executive planes on lease to an 
impressive list of customers on the Ameri- 
can business scene! 

“With the important contracts we have, 
we must use the most reliable plug 
available,” says Roy Palmer. “The AC 
SR-83P platinum electrode Spark Plug 
has cured our lead problems. In the 
past, we had lead on plugs as early 
as ten hours after they were cleaned. 
But with ACs, we have had less than 

lialf-a-dozen pre-removals before 100 
hours of flying time. That’s why we’re 
sold on ACs!” 

Consider the fact that Youngstown Air- 
ways exceeds 20.000 flight hours per year 
in its total fleet of 35 to 38 Beechcrafts, 
and the importance of spark plug reli- 
ability and performance is readily recog- 
nized. Today, 28 planes in this fleet are 
leased by 26 customers who demand on- 
time departures and arrivals. 

If you’re a one-plane or multi-plane oper- 
ator, profit from Youngstown Airways’ 
experience — install AC Aircraft Spark 
Plugs! Get them from your AC Supplier. 

THE ELECTRONICS -jg. DIVISION OF GENERAL MOTORS 
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nlo, Georgia.- Atn.andrio, Virginia; Clsveland, Ohio. 






equipment from exceeding 294 v, ac- 
cording to Whlkcr. 

Advanced Research Associates cur- 
rently is working on a composite-tran- 
sistor which is expected to be able to 
control load currents of 200 amp. or 
more from low-level signal applied to 
its terminals. 

Price of ARA composite-transistors 
runs between approximately SI 1 2 and 
$175. depending upon type and quan- 
tity ordered. The shunt-regulating di- 
ode price ranges between $87.50 and 
S125. A number of companies have 
bought composite-transistors for evalu- 
ation, Walker says. 

Advanced Research Associates was 


formed little more than a year ago by 
Walker, former engineer in the missile 
guidance section at Britain's Royal Air- 
craft Establishment, and Don Wid- 
mayer, company vice president. Prior 
to coming to the United States with 
Joint Services Commission in 1954. 
Walker had developed a line of radio 
controls for drones. This was the first 
line of endeavor which ARA tackled 
after it was formed. 

The company has developed a num- 
ber of miniature, high efficiency rotary 
and linear actuators as well as related 
transistorized servo controls. Customers 
include the National Advisory Commit- 
tee tor Aeronautics and Radioplane. 


The new composite-transistor is an out- 
growth of ARA's efforts to develop 
miniaturized transistor amplifiers for 
use in its drone/model aircraft radio 

Company now has about 20 full- 
time employes, plus five outside con- 
sulting engineers on a part-time basis. 
If interest of a major avionics manufac- 
turer in using composite-transistors for 
high-production defense equipment de- 
velops into an order, the company ex- 
pects a major expansion. 

Advanced Research Associates ad- 
dress: P.O. Box 68, Kensington, Md. 

British Plan Four 
ATC Radar Points 

London— Further details have been 
released on Britain's five-year-plan to 
modernize its air traffic control system. 
The plan, authorized by the Ministry 
of Transport and Civil Aviation, will 
cost about SI 5 million. 

Beginning this year, the plan foresees 
new Tong range radar stations at four 
strategic points— southeast England. 
Manchester, the west country, and near 
Prestwick, Scotland. At these stations, 
electronic equipment will receive, store 
and displav information required by the 
air controllers. 

Feature of the plan, due to increas- 
ing traffic and lack of airspace over 
Britain, is the decision to reduce the 
amount of radio communication be- 
tween aircraft and ground. This results 
in an extension of the ATC ground 
radar coverage. The four new radar 
stations will have a low level range of 
85 mi. and a high level range well over 
100 mi. 

Radar information will be automati- 
cally sent by three joint civil-military 
ATC centers in London, central Eng- 
land and Scotland. In the initial stages 
the information will be displayed on 
plan position indicators but later dis- 
plays will remove “clutter" and un- 
wanted echoes and show in addition 
individual aircraft identity and heights. 
An electronic store will automatically 
feed each individual controller with the 
pertinent information on his sector. 

In parallel Ministry plans to in- 
troduce semi-automatic control equip- 
ment for handling of flight plans sub- 
mitted to the air traffic controller prior 
to departure. The ultimate aim— com- 
plete mechanization of flight plan han- 
dling within the air traffic control 
organization. 

Electronics industry has already sub- 
mitted to the Ministry detailed pro- 
posals for the four new radar stations 
while the MTCA in its air traffic con- 
trol experimental unit is studying the 
requirements of the second phase, the 
development of suitable information 
display systems. 
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STRAIGHT TALK TO ENGINEERS 

from, Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 


I’ve been asked whether non-aeronautical engi- 
neers have good prospects lor advancement in 
the aviation industry. 

The answer is yes, definitely ! At Douglas many 
of our top supervisory people have moved up from 
other engineering specialties. The complexity of 
modern aircraft and missiles requires the greatest 
variety of engineering skills known to industry. 

For example, we now have pressing needs for 


mechanical, structural, electrical and electronics 
engineers in addition to aerodynamicists, physi- 
cists and mathematicians. Whatever your back- 
ground in the engineering profession may be, 
there are prime opportunities in the stimulating 
aircraft and missiles field. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box 620-M 
Santa Monica, California 
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For more than two decades Librascope has pioneered 
new computer concepts and achieved leadership in 
the design and manufacture of computers, controls, 
and systems for both military and commercial appli- 
cations. As new and complex problems arise through 
the demands of rigorous defense and industrial pro- 
grams, Librascope promotes continuous research in 
the development of electronic, electro- mechanical, 
magnetic, and optical computing techniques— a por- 
tion of an integrated program to maintain this position 
of leadership. The unique skill and experience of 
Librascope's capable staff of engineers, scientists, 
and technicians, as well as an outstanding facility pro- 
duction capacity provide exceptional qualifications 
to answer your computer-control problems. Why don't 
you consult Librascope today? 


LIBRASCOPE • COMPUTERS. CONTROLS AND COMPONENTS 



LIBRASCOPE INCORPORATED • SOS WESTERN AVENUE • GLEN DALE. CALI FOR N I A 
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Nine-In-One 


Multifunction flight instrument. Model 
•1087, combines nine display functions in 
single indicator. List includes: omnirange 
course selection, reciprocal course, lateral 
course deviation, localizer and glide slope 

and ' localizer alarm flags, and heading 
changes. Unit weighs little over one pound. 
Lear, Inc., LcarCal Division. Santa Monica, 
Calif. 

Chance Vought Forms 
Avionics Department 

Dallas— Chance Vought Aircraft Inc., 
has formed a new Electronics Engineer- 
ing Department to manage avionic sys- 
tems going into the company’s fighters 
and missiles and to do basic electronic 
research and development. 

Electronics activity has been consoli- 
dated in one department under the 
direction of Dr. James F. Reagan. Chief 
Engineer-Electronics Engineering De- 
partment. 

The new group has about 500 
employes, including 350 engineers, 
and Chance Vought says the depart- 
ment will be expanded in the imme- 
diate future to strengthen current 
capabilities and acquire new capabilities. 

Formation of the new department 
reflects the growth in electronics 
activity at Chance Vought since 1951 
when "20 employes were involved in 
the field. 

Now the company maufactures about 
5% of all the electronic equipment 
which goes into the Crusader aircraft 
and Rcgulus missiles. 

Electronic Engineering Department 
will manage current aircraft and mis- 
sile electronics systems, and it will par- 
ticipate in Chance Vought’s share of 
the Boeing Dvna-Soar project. 

Earlier this year. Chance Vought 
moved into the field of commercial 
electronics when it formed the Genesys 
Corn, in Los Angeles, Calif. This 
wholly-owned subsidiary specializes in 
the design, development and production 
of advanced computer systems, com- 
ponents and allied products, with the 
emphasis on commercial and industrial 


AER - Q- COM 


integral part of the Jet Age! 


PROOF: PAA's new fleet of intercontinental 
707 Jet Clippers will use AER-O-COM ver- 
satile, rugged H. F. radio communications 
equipment throughout! 




Solve your tough inducer or impeller problem at Houston Fearless. Any 
configuration — constant or variable pitch — symmetrical, tapered, 
concave or complex blades — parallel or tapered hub — any machinable 
steel, stainless or aluminum alloy. Write or phone today. 

11819W. Olympic Bled.- 
Los Angeles 64, Calif. 

BR 2-4331 
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Aviation Week Pilot Report 


Turbine Cuts Noise, Adds to Simplicity and 

By Robert I. Stanfield 


Bridgeport, Conn.— Effectiveness of 
its new flying boat type hull and light- 
weight gas turbine engine is reflected 
in the good water handling and flight 
characteristics of Sikorsky’s amphibious 
S-62 helicopter. 

Prototype S-62— currently powered by 
YT58-GE-6 engine— also evidenced rel- 
ative quietness and lack of vibration 
during flight evaluation by Aviation 
Week, the first such report on a U. S. 
turbine helicopter. 

T urbine-powered helicopter ami- 
bines the dynamic parts of Sikorsky’s 
S-55, including the main rotor head, 
with the General Electric T5S or Ly- 
coming T53 engines and a new fuse- 
lage. 

S-62 is up to S9S lb. lighter (empty 
weight) than the piston-driven S-55 
(AW Jan. 20, p. 96). 

Transmission system is rated at 670 
lip. at the input to the main gearbox. 
This is based on the S-55's R1300 en- 
gine output of 700 hp., less the differ- 
ence between piston engine fan losses 
and gear losses in the new input sec- 


tion. Sikorsky is in the process of 
changing the YT58 fuel control unit 
so that full power of engine— 1,025 hp. 
—will be available, thus reducing power 
losses in hot weather. 

S-62 Performance 
Evaluation pointed up these kev 
features of the S-62A: 

• Controllability. Helicopter is sensi- 
tive to light control forces; response 
was quick in all flight regimes. Main 
lateral servos are similar to those of the 
S-55: there is no mechanical feedback. 

• Water Handling. Autorotations were 
made over Long Island Sound front 
1.000 ft. Wind was from the south- 
east at 10 kt„ swells were about 2 ft. 
Wafer contacts were light to moderate. 
There was no .tendency to roll or dig 
in. The S-62 was taxied into 360 
deg. tight turns, riding solid in water. 

• Turbine power. Both the T58 and 
T53 are capable of delivering the full 
transmission rating of 670 hp. at am- 
bient temperatures up to 104F. For 
standard conditions, the T58 is rated 
at 1.050 shp. military and 900 slip, 
normal continuous; the T53 is rated 


900 shp. military and 825 shp. normal 
continuous. 

While power on the production en- 
gine is presently limited by the trans- 
mission, the B model of the S-62, which 
Sikorsky expects to fly early next year, 
will incorporate the S-5S rotor system 
and a new gearbox. Upgrading of the 
T58 engine is expected to produce up 



THROTTLE quadrant and overhead panel 
are easily accessible to both pilots. 
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Power in S-62 

to 1,250 hp. Normal cruise speed is 
estimated at 125 kt., as compared with 
90 kt. for the S-62A. 

Prototype flown during evaluation 
was N88b. Along with Aviation Week 
pilot was Sikorsky engineering pilot 
Frank Yirrell and two passengers. Basic 
weight of aircraft, with instrumentation, 
was 4.788 lb. With complement of 
four, plus 1,150 lb. of fuel (182 gal. of 
JP-4) and 33 lb. of oil, helicopter’s gross 
weight was about 6,700 lb. Maximum 
allowable gross weight is 7,500 lb. 

Cabin was entered through 4 x 5 ft. 
sliding center door on pilot’s (right) 
side. Interior was bare, but is large 
enough for nine to 12 passengers or six 
litter patients, plus four sitting patients 
and an attendant. Cabin measures 14 
ft. long by 5 ft. 4 in. wide and is 6 ft. 
high. 

Cockpit is roomy and comfortable, 
with large glass area that affords excel- 
lent forward and down vision. Looking 
straight ahead, pilot gets 18J deg. up- 
ward visibility and 23i deg. downward 
visibility. Quartering side panels at 
floor-to-'knee level give further down- 
ward vision, and there is an extra ceiling 



S-62 ENGINE and flight instalments arc mounted ahead of pilot. Dual instrumentation is 
optional. Included are dual collective and cyclic controls. 
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FOR 130 ELECTRONIC ENGINEERS 

RYAN HAS IMMEDIATE CAREER OPENINGS 

IN SAN DIEGO 


IN THE EXPANDING NEW FIELD OF 

CONTINUOUS WAVE (CW) RADAR 

TO WORK ON NEW NAVY AND ARMY CONTRACTS FOR 


DEVELOPMENT AND PRODUCTION OF 


DOPPLER NAVIGATORS 
MISSILE GUIDANCE SYSTEMS 
GROUND VELOCITY INDICATORS 
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CALL COLLECT NOW 


JIM JACKSON AT CYPRESS 6-6681 


RYAN AERONAUTICAL COMPANY 

ELECTRONICS DIVISION. P.O.BOX 2308-A, SAN DIEGO 12. CALIFORNIA 
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panel for additional upward vision. 

Helicopter was provided with dual 
collective and cyclic controls. Overhead 
panel, directly between pilots, contained 
instrument lighting rheostat switches, 
starting switches and fire emergency 
shut-off selector. Directly behind was 
circuit breaker panel. Ahead, at top- 
windshield level, was throttle quadrant. 

Engine and flight instrumentation 
was paneled on right side; dual instru- 
mentation can be provided at option 
of buyer. Emergency or "caution" 
warning panel is mounted on left of 
main panel. Instrumentation included 
airspeed indicator, flight indicator, alti- 
meter, gyrosvn compass, turbine rotor 
tachometer, rate of climb, bank and 
turn, and clock. 

Gages included exhaust temperature, 
gas generator rpm., fuel pressure and 
engine oil pressure, transmission tem- 
perature and oil pressure, primary and 
utility hydraulic pressure, and engine 
oil temperature. Radio and landing gear 
controls, parking brake and tail wheel 
lock are located on pedestal directly 
below, easily accessible to both pilots. 
Starting Procedure 

Once started, the turbine engine 
needs no pre-flight warm-up. And the 
starting is automatic and simple; throt- 
tle is advanced, start switch depressed 
and throttle retarded to stopcock posi- 
tion; then engine motors and igniter 
start firing. At 10% engine speed (gas 
generator rpm.) throttle is advanced to 
kllc. bringing in fuel. Engine fired at 
about 20% gas generator rpm. and ac- 
celerated to idle, 54%. 

Engine instruments went right to the 
green, tail-pipe temperature holding 
between 360-400 deg. limitation. Rotor 
brake, located above and between pilots, 
negated any reading on free turbine 
tachometer. 

Once main rotor is started, a B. F. 
Goodrich Co. brake holds the free tur- 
bine still at low power of engine. When 
the pilot is ready to apply power, brake 
is released. Brake, rigidly attached to 
main gear box, eliminates the clutch — 
an advantage of the free wheel turbine. 
Emergency stop, with rotor 'brake, can 
halt rotor head in 20 sec. 

Prior to takeoff the S-62 had under- 
gone 24 hr. of ground testing and had 
24: 35 hr. of air time. Engine time was 
but 22:55 hr. Flight was held to 1,500 
ft. maximum. Weather at takeoff was 
4.000 ft. broken, visibility 7 mi. Wind 
was from the southeast at 10 kt. Out- 
side air temperature was 25C. Sea level 
pressure was 30.06 in. 

There was a marked lack of vibration 
and noise as the aircraft moved for- 
ward and, without using the intercom, 
wc could talk to each other without 
shouting. Helicopter was quite light 
on the controls and quickly responsive. 
Hovering at low altitudes, gas generator 


PERFORMANCE comparisons of hubinc-pow 

rpm. was 90%, rotor rpm. 93%. The 
S-62 is capable of hovering out of 
ground effect at 8,000 ft. at full gross 
weight. 

About 450 lb. of thrust counteracts 
torque during hovering. Torque meter 
will be installed in later models. Tail 
rotor, when applying rudder, takes 55 
to 23 hp. Sikorsky has not yet run its 
performance checks but the S-62, if 
comparable with the S-55 in these re- 
spects. could move sideways at 35 kt., 
similarly rearward. 

Landing Gear 

Gear was retracted hydraulically. Re- 
traction is accomplished bv cylinders 
integral with the landing gear struts, 
designed to lift the wheels vertically to 
a position slightly above the "on 
ground" static position. No locks arc 
used, utility pressure (system is a sub- 
system of the utility svstems)-being 
applied continuously to retracting areas 
to maintain the wheels in up position. 

Inadvertent retraction of the wheels 
on the ground will squat the aircraft 
about an inch so no safeguard against 
ground retraction is provided. Should 
pressure fail while airborne, gear will 
automatically drop and lock down. With 


ered S-62, versus piston-driven S-55. 
gear up. wheels protrude from spon- 
sons. Flie S-62 can land wheels up. 
but there would be no oleo to take 
shock. 

Helicopter Climb 

Helicopter climbed out quickly, as- 
cending at 1.400 fpm„ indicating 60 
kt. Free turbine and rotor rpm. was 
93% in climb; gas generator rpm. 
was 93.6%. Sikorsky has yet to deter- 
mine clearance over ”50 ft. obstacle, but 
we gained altitude fast, starting with 
full power (100% rotor rpm. -flat 
pitch). Neither has the company com- 
pleted its height-velocity diagram 


S-62 Specifications 
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First helicopter ever developed to meet specific Army requirements for 
front-line duty, the Bell HU-1A is now taking a series of rigid Army "final 
exams” before going into action in the field. One of them is the Army Avia- 
tion Board’s service testing, which will evaluate the combination of equip- 
ment and military personnel in their normal operational environment. 
Designated the Iroquois by the Army,, this all-new,, turbine-powered heli- 
copter will be tested by the Board under simulated battle conditions to 
allow the factors of weather and terrain full play. -At a special site near 
Yuma, Arizona, the Iroquois will go through its "baptism of fire” in the 
desert heat. One of the most important checks here, and later at Ft. Rucker, 
will be made on the HU-lA’s tactical capability for troop transport, medical 
evacuation and emergency resupply. In the climatic hangar at Eglin Air 
Force Base, the Iroquois will go into the deep freeze of - 65°F. Then it 
will be off to Alaska for actual Arctic testing. 

Conclusion of the complete Army shakedown will make the Iroquois one 
of the most thoroughly tested helicopters in the world . . superbly capable 
of front-line duty . . ready to keep Army Aviation “Above the Best." Bell 
is proud of its role as partner in military: aviation progress . . of its ability 
to supply the finest equipment for the military. 


U.S. ARMY 
AVIATION 
BOARD TESTS 
THE IROQUOIS' 
METTLE 



FORT WORTH, TEXAS • SUBSIDIARY OF BELL AIRCRAFT CORPORATION 



("Dead Man's Curse"), but should 
li sts approach the same level as the 
S-55 thev would indicate an altitude of 
100 ft. at 55 mph. 

At 1,000 ft, normal cruise-rotor 
rum. 95%, gas generator rpm. 88%- 
the S-62 indicated 90 kt. Increasing 
power to maximum— 95% rotor rpm. 
and 95.6% gas generator rpm.— airspeed 
jumped to 110 kt. Indicator is red- 
lined at 1 50 kt. S-62 responded readily 
In light control forces; so much that 
Aviation Week pilot had to anticipate 
responses in order to curb oxercon- 
trolling. Visibility throughout was cx- 

Autorotation Landings 

Antorotations presented no manipula- 
tion problems. Oxer xx'ater, engine 
failure was simulated bv cutting engine 
control from 95% cruise to idle, thus 
cutting poxver transmitting to rotor 
system. Collective pitch xxas dropped, 
reducing blade angle. 

Here a slight vibration was felt. Split 
needles shoxved free turbine rpm . to be 
70%, rotor rpm. 94%. Gas generator 
rpm. was 60%. Rate of descent xvas 
1,400 fpm. The xxatcr, with 2 ft. deep 
troughs, seemed to come up in a hurry. 
Collective pitch was pulled for flarcout. 
checking our rate of descent, and the 
helicopter cushioned into the xvater. 

The first time in, the S-62 settled in 
a trough and xvc felt the xxnve, a good 
burst, but rode through nicely. The 
second time doxvn the helicopter landed 
on top, like a feather. Water taxiing 
at turbine rotor rpm. of 96% and gas 


generator rpm. of 82%. the helicopter 
rode solidly, without digging or rolling, 
through varied 560 deg. turns. Hull 
rode cleanly, the only noise being the 
slapping of sponsons against the sxvclls 
as xvc circled about. 

No inflation system is required to 
provide buoyancy for the S-62. The 
lower fuselage structure is made xvater- 
tight by use of bonded joints. By com- 
bining flotation with the basic struc- 
ture. considerable xveight savings are 
realized. 

T he main hull incorporates fix’e com- 
partments. At gross weight, xvith any 
one out or two out forxvard. the heli- 
copter will still float. The txvo stabiliz- 
ing sponsons are divided into three 
xvatertight compartments. Onlv one 
compartment is necessary to hold sta- 
in addition to the main door, located 
just aft of the right sponson. the S-62 
escape exits include pilot's and copilot's 
side xvindoxvs. which fall out, a rear 
window on the right side of the cabin, 
and txx'o xvindoxvs on the left side of 
the cabin. 

Before landing, blade stall xx'as ac- 
complished at 1.000 ft. This xvasn’t 
easy, as we were flying below gross, and 
xvithin given speed regimes and xveight 
limitations there is nothing to Counter- 

Straight ahead, with rotor speed 85% 
and helicopter indicating 90 kt, xxe 
couldn’t stall. We did by putting the 
S-62 in a level turn to increase centri- 
fugal force and xveight. There xvas some 
vibration. Rccoxery— reducing collcctix'e 
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pitch and increasing rotor speed— was 

Landing, at an approach speed of 60 
kt. and descent of 1,500 fpm„ was pre- 
ceded by a legalized buzzing of the 
field at 125 kt. Engine was shut off 
after first throttling back to ground 
idle for a cooling down and check. 

All-weather operation of the S-62 
mav be accomplished by adding auto- 
matic stabilization equipment developed 
by Sikorsky for the S-58. Automatic 
stabilization equipment operates con- 
trol system without moving pilot’s 
levers, maintaining course, speed and 
altitude. To accommodate automatic 
stabilization, an additional servo system 
would be installed in fore and aft con- 
trol. 

S-62 contains dual cyclic, collective 
and directional control systems. Primary 
hydraulic servos are installed on the 
main gear box for the main rotor con- 
trol. Auxiliary lateral servo is installed 
on the aft face of the pilot’s seat bulk- 
head. Primary servos are supplied by 
pump mounted on the main gear box. 
Auxiliary' lateral servo is supported by 
the utility system pump. 

Both hydraulic systems are intercon- 
nected electrically so that, should the 
operating pressure in either system drop 
below the normal operating pressure, 
the other system cannot be switched 
off. If the helicopter is operating with 
one system off and a failure should oc- 
cur in the "on” system, the "off" sys- 
tem wall automatically come on. There 
is no auxiliary servo on the fore and 
aft and collective pitch control system. 

Primary servo system consists of 
three S-55 primary servos installed at 
the stationary star. Hydraulic power is 
obtained bv a variable delivery pump 

Operating pressure for this system is 
1,000 psi. with a relief valve setting of 
1,200 psi. Hydraulic power for the 
auxiliary system is obtained by a sepa- 
rate variable delivery' pump also driven 
by main rotor gear box. Operating pres- 
sure for this unit is 1,500 psi. with a 
relief valve setting of 1,730 psi. 

S-62 control dimensions are as fol- 

• Main Rotor— Disk area. 2,206 sq. ft.: 
blade area (each), 32.5 sq. ft.; soliditv, 
.04419; airfoil, .0012. 

• Tail rotor— Disk area, 60 sq. ft.: blade 
area (each), 3.08 sq. ft.; soliditv. .1025; 
airfoil. .00165 to .0012. 

• Stabilizer— Area, 8 sq. ft.: span. 68 in.; 
chord, 17 in.; aspect ratio, 4; airfoil, 
.001 5; angular movement, plus or minus 
15 deg. 

Sikorsky built its own gearbox for the 
S-62, at a saving of 60-70 lb, of weight. 
Main gearbox also is used as rear sup- 
port for engine. Ratio is 93:1; 20,000 
rpm. for free turbine and 211 rpm. for 
main rotor. The 20,000 free turbine 
rpm. (max.) comes in to main gearbox 



TATION WEEK, 


jsl 25, 1958 


ENGINEER OPPORTUNITIES AT RAYTHEON 


to oue-stage high speed herringbone re- 
duction; which company says its quieter 
than standard spur gears. Free wheel 
unit enables Sikorsky to automatically 
disengage turbine from engine in event 
of engine failure, and make an auto- 
rotative landing. Upper part of main 
gear box is an S-55 off-shelf item. 

Helicopter, which can haul 2,000 lb. 
of equipment, is geared to operate from 
land, water, snow, ice. tundra and 
swamps. Design lends itself to wide 
range of utilization: emergency rescue, 
towing and minesweeping, weapon 
carrying, aerial surveying, fire fighting, 
transport and supplv, and general utilitv 
(AW June 2, p. 74). 

Price will run about S21 5,000-5220,- 
000, depending on whether the cus- 
tomer wants the General Electric T58 
or the lower powered Lycoming T53. 
Installation of the former adds 377 lb. 
to the aircraft’s useful load. Land ver- 
sion of the S-62. minus boat hull and 
sponsons, is fitted with conventional 
three-wheel fixed landing gear. Land 
version is lower, slightly faster, and 
carries 300 lb. more payload. 

Second prototype S-62, now being 
used for instrumentation flights, may 
Ire borrowed by Army or Navy for 
evaluation, in which case the third 
model— out by the end of this year— will 
be used for test work. 

Program calls for complete certifica- 
tion of the aircraft before the end of 
1959. By the third or fourth quarter 
of 1960 engines will be available. Non- 
certificated military aircraft can be de- 
livered in 10 months following order. 
Operating Costs 

Operating costs for the S-62 are ex- 
pected to be down at least 30% from 
those of the piston-engine S-55. Opti- 
mum operating cost for the latter, as- 
suming regular scheduled carrier opera- 
tion of 2,000 hr. per year, is S76 per 
hr.-S1.52 per ton mile! 

Chief savings in military purchase 
of the S-62 A or B. Sikorskv emphasizes, 
would be the need for only a few hun- 
dred new items rather than several 
thousand. Biggest immediate savings 
woidd be the skipping of purchase of 

mrcrafL°in^quanti S Hcs 1< to ;S ma;t 25o"hr. 
overhaul intervals. The S-62 would 
embrace 650-700 hr. overhaul com- 
ponents, with service life of rotating 
components in 5,000-6,000 hr. range, 
Aviation Week was told. 

Existing components of the S-55, 
used in the S-62. include: main rotor 
blades, tail rotor blades, main rotor 
head, tail rotor head, main gear box 
with new power input section, inter- 
mediate gear box, tail gear box, shaft- 
ing, flight controls (major portion) in- 
cluding servos and S-58 mixing unit, 
major portion of hydraulic system and 
tail rotor pylon. 
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Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in 
their work on the most advanced radar navigational and control 
problems of the day. 

At Maynard, you’ll find projects involving many areas of aircraft 
navigation and guidance systems . . . doppler navigation, velocity 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 

Career opportunities for men at all levels now exist in the follow- 


MICROWAVE COMPONENT SYSTEMS ANALYSIS & 

DESIGN ENGINEERING 

ANTENNA DESIGN TECHNICAL WRITING 

ELECTRONIC PACKAGING SPECIFICATIONS WRITING 

ADVANCED CIRCUIT DESIGN 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87 A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 
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TRAINING, charter, pleasure and 


j-seat Model 1 50 has bccii designed. 



Cessna Re-Enters Two-Seater Market 


Wichita, Kan.— Introduction of new 
sidc-bv-sidc two-place all-metal Model 
150, in October, will provide Cessna 
Aircraft Co. with the broadest product 
representation in the business flying 
industry, comprising a total of seven 
distinct types. 

Model 150 is the first two-place air- 
plane built by the Wichita. Kan., com- 
pany since the Model HO was 
discontinued in 1950 and a subsequent 
upsurge in business flying resulted in 
heavy emphasis on four-place private 
airplanes. New airplane is an attempt 
to supply a growing demand for a 
modern all-metal two-seater. 


Company reports that it already has 
firm orders on its books for 600 Model 
1 50s from its distributor organization, in 
addition to another 115 being allocated 
for export: this total consumes the en- 
tire number of airplanes it had com- 
mitted for its initial production run, 
Cessna expects high sales volume and 
long production life for its new airplane. 
To broaden its sales potential, the 
Model 1 50 will be available in three 

• Standard, priced at S6.995. which in- 
cludes as standard equipment a metal 
fixed-pitch Sensenich propeller, starter. 
20-amp. generator, recording tacho- 


meter, standard altimeter, navigation 
lights, single-unit oil pressure, oil tem- 
perature and electric fuel gages, carbu- 
retor heater, stall warning indicator, air- 
speed indicator, parking brake, hydraulic 
toe-operated brakes (on pilot’s side only) 
and steerable nosewheel. 

• Trainer, priced at S7.9-10. having a 
Narco Superhomer with nine crystals 
(Sunair on export models), microphone 
and cabin speaker, turn-and-bank in- 
dicator, rate of climb, outside air tem- 
perature gages, dual controls, landing 
lights, sensitive altimeter, clock, sun 
visors, control lock and cigarette lighter. 

• Intcr-citv commuter, at S8.545, in- 
cludes direction and horizon gyros with 
engine-driven vacuum system and fin- 
mounted rotating beacon. This model 
also has all of the trainer's standard 
equipment except the dual controls. 

Available in the future will be a 
special “patrol” wing with additional 
fuel capacity for pipe line patrol or 
other specialized long-range missions. 

Model 150 is powered by a new 
100-lip. Continental O200-A engine, 
providing a top speed of 124 mph. at 
sea level and maximum recommended 
cruise speed of 121 mph. at 70% power 
at 9,000 ft. Range at maximum cruise 
is 520 mi. or 4.5 hr. At economy cruise, 
using 45% power at 10,000 ft., the 
Model 1 50 will have a range of 650 mi. 
or 6.6 hr. at true airspeed of 95 mph. 

Fuel capacity is 26 gal., with 22.5 
gal. comprising the alloted usable 
fuel. 

Plane is designed for a 740-fpm. rate 
of climb and service ceiling of 1 5,500 
ft. Gross weight is 1,500 lb.; empty 
weight is 962 lb. Dimensions include: 
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wingspan, 55 ft. 4 in.; length, 21 ft.; 
height, 6 ft. 11 in.; wing area, 160 sq. ft. 
Wing loading is 9.4 lb./sq. ft. and 
power loading is calculated at 1 5 Ib./hp. 
Manually operated wing flaps have an 
area of 17.24 sq. ft. 

The Continental 0200-A turns out its 
100 lip. at 2,750 rpm. Recommended 
overhaul time has been set initially as 
600 hr. Its basic dry weight is 1S9.6 
lb.; 220 lb. including accessories. Dis- 
placement is 200.91 cu. in. with a 7:1 
compression ratio. Fuel requirement is 
80/87 octane. 

Landing gear is same chrome vana- 
dium steel spring type used on previous 
Cessnas. Tread between main gears is 
77 in. and is designed to provide good 


ground handling characteristics in 
windy weather. Gear is fitted with new 
Goodyear gear-toothed brakes having 
matched gears and teeth around the 
perimeter of the wheel disks and inside 
the wheel eastings, replacing keys and 
clips previously used to hold the disks 
in place. Plane is furnished with nvlon 
tubeless tires, all 5.00 x 5. 

Top and bottom of the scat is ad- 
justable forward and back; top of the 
scat folds forward to provide access to 
SO-lb.-capaeity baggage compartment. 
Above tlic baggage compartment is a 
utility shelf, which can be replaced by 
a children's scat, capable or holding 
two. which will be available in kit form 
from the factory as optional. 


Cessna Readies 210 
For Late 1959 Sale 

New single-engine Model 210 busi- 
ness plane "of advanced design” is being 
flight tested by Cessna Aircraft Co. and 
will be available to purchasers in late 
1959. 

Configuration and performance de- 
tails arc being kept a tight secret. Com- 
mercial Aircraft Division Vice Presi- 
dent-General Manager Dale Roskam 
will only state that the Model 210 will 
give the company an entry in the high- 
performance single-engine market be- 
tween the Skyline (top speed 168 mph.) 
and the 510 (252 mph.). 



Doman Designs Turbine Helicopter 


Danbnry, Conn.— Preliminary engi- 
neering has been completed by Doman 
Helicopters, Inc., here, on a new two- 
place turbine-powered helicopter de- 
signed for a top speed of 160 mph. 
Company estimates that in production 
quantities, its new Model D-12 will sell 
for approximately $12,000. 

Project is based on a design study 
made by Doman for the Army. Power- 
plant planned for the D-12 is the new 
2 50-lip. Allison 250-C1 turbine, which 
was winner of a recent Army competi- 
tion (AW July 21, p. 26). Engine 


weighs under 100 lb. Fuel consump- 
tion is approximately .7. With this 
engine, the proposed D-12 would 
cruise at 140 mph. and have a rate of 
climb of 2,400 fpm., Doman reports. 
Vertical rate of climb is estimated at 
1,900 fpm., hovering ceiling in ground 
effect as 25,000 ft., hovering ceiling 
out of ground effect as 18,000 ft. and 
service ceiling as 29,000 ft. Range is 
calculated as 500 mi. and endurance at 

2.5 hr. 

Doman D-12 is designed for a gross 
weight of 1,450 lb. Over-all length is 


26.5 ft., total height 7-7 ft., fuselage 
width 4.8 ft. and landing gear tread 

7.5 ft. 

Main rotor would have a maxi- 
mum diameter of 22.5 ft., can be 
varied according to the helicopter's ap- 
plication. Pilotless version would re- 
quire a smaller rotor. Doman states. 
Tail rotor diameter is calculated at 

5.5 ft. 

Design is planned for quick tear- 
down and maximum accessibility, the 
company reports, with all components 
of transmission, povverplant and rotor 
system arranged so that they can be 
serviced or replaced without disturbing 
other elements. 
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NEW AVIATION PRODUCTS 


Polaroid Aerial Camera 

Polaroid spotting camera, developed 
for aerial reconnaissance photography, 
is said to have application where instant 
photographs arc needed. 

Model 110 has a 10 in. focal length, 
f / 5.6 Raptar telephoto lens and uses 
eight-exposure Polaroid roll film. Cam- 
era develops 5 in. x 4. in. opaque posi- 
tives in 60 sec., the maker states. 
Shutter speeds are 1/125, 1/250 and 
1 1,500 sec. Aluminum, camera, weigh- 


ing 8 lb., is designed to be held in the 

Mast Development Co., Inc., 2212 
E. 12th St., Davenport, Iowa. 

Self-Cleaning Fuel Strainers 

Fuel strainer uses diatomaccous earth 

of aviation turbine fuels. Jet strainer is 
used in the petroleum industry for 
filtering solids out of water and petro- 
leum products. 


Diatomaccous earth is added to Jet 
fuel to be filtered. Powder forms an 
open, porous cake which is fine enough 
to trap contaminants but porous 
enough to let the filtered fuel pass 
through it. Strainer cleans itself through 
a system of revolving jets which scour 
the screen and flush out solids. 

Thornliill-Craver Co.. P.O. Box 
1184, Houston, Tex. 

Ground Support Compressor 

Portable air compressor for ground 
support of aircraft and missile systems 
is said to meet all pneumatic needs ex- 
cept that of fuel air starter systems. 

Compressor is available in both elec- 
tric and gasoline engine powered 
models. Model 130R3500 (shown) is 
the electric unit which operates on 200 



volt. 400 cycle, 3 phase current. This 
model delivers 2 cfm. air from 50 to 
3,000 psi. Weight is 92 lb. Model 
BOR 1409, weighing 130 lb., is op- 
erated by a 24 lip. single cylinder 4 
cycle gasoline engine. Gasoline pow- 
ered compressor delivers 2 to 4 cfm. 
of air at 50 to 3,000 psi. 

The Cornelius Co., 550 39th Ave. 
N.E., Minneapolis 21, Minn. 

Missile Pneumatic Regulator 

Two-stage pneumatic regulator is de- 
signed for pressurization of instrument 
air bearings on missiles. Multi-poppet 
design is said to provide close regula- 
tion of outlet pressures over a wide 
range of inlet pressures. 

Regulator is said to maintain an ad- 
justable outlet pressure of between 50 
and 30 psig. within 4- or — .2 psi. at 
inlet pressures varying between 3,000 
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Some Exceptionally 
Good Opportunities for 

CONTROLS ENGINEERS 

at General Electric’s 
Jet Engine Department 


open now for the following men: 

Electronic Systems Engineers. Responsible for electronic d 

sign portion of the data system; develop new and improve 
electronic methods of accomplishing the system’s requir 
menls; investigate present and future instrumentation sy 
terns to determine data deficiencies. 

Controls Component Mech. Design Engineers. Conduct tl 

design, development, evaluation and modification of mechar 
cal control components for assigned engine projects. 

Servo Analysis Engineers. Responsible for initiation and ex 



Control Systems Reliability Engineers. Determine the relia- 
bility of engine controls systems by mathematical analysis 
and design review; provide for design changes; establish over- 
haul and replacement criteria; develop reliability require- 
ments for components of advanced systems. Emphasis on 
mechanical and hydraulic components. 


These are ", 
to $10,000. 
you qualify. 


y lev 


! 

GENERAL 

| ■ JET ENGINE DEPT. 


For additional information, write 

Mark Elwood, Jet Engine Dept. AW-825 
General Electric Co., Cincinnati 15, Ohio 


§ ELECTRIC 

^CINCINNATI 15, OHIO 


i 
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and 300 psig. Flow rates under these 
conditions are 8 to 20 scfm. of air or 
nitrogen. Regulator weighs 1.5 lb. 

Wallace O. Leonard, Inc., 373 S. 
Fair Oaks Ave., Pasadena, Calif. 

Emergency Hydraulic Valve 

Reverse acting, panel mounted man- 
ual valve for up to 200 psi. pneumatic, 
hydraulic or vacuum service is designed 
for emergency control applications, 
where fast push-type action is desired. 



Oil cooler is put on tracks of a stain- 
less steel cabinet and hoses are attached 
to run solvent through the unit. Clean- 
ing agent is then run through the 
cooler and cooler is then flushed with 
trichlorcthylene. 

Cec-Bce' Chemical Co., Inc., 9520 E. 
Ccc-Bee Pr., Downey, Calif. 

High Pressure Cryogenic Pump 

Stainless steel liquefied gas pump, 
currently being installed at Edwards 
AFB. produces pressures to 10,000 psi 
with flows to 10 gpm., the manufac- 
turer says. It is suited for trailer- 
mounted oxygen or nitrogen rcchargers. 



booster stations or cascade systems. 

Pump, a five cylinder reciprocating 
action type, is 36 in. long and weighs 
400 lb. in its portable configuration. 
Handling liquid oxygen, nitrogen or 
argon, pump is said to have industrial 
as well as military applications. 

Dynamic Research, Inc., subsidiary of 
Air Products, Inc., Allentown, Pa. 


Reverse action is imparted by a 
standard spring return end section, 
mounted on a two, three or four-way 
manual valve body in sizes from i 
through 4 NPT. Valves are designed 
to fit standard thickness control panels. 

Valvair Corp., 454 Morgan Ave., 
Akron 11, Ohio. 



Aircraft tire with dimpled tread de- 
sign is said to outperform and outwear 
other jet tires. Photo shows 30-8.8 tire 
mounted on Convair F-106. 

Fabric tread tire will be standard on 
the F-106, the tire company states. 

B. F. Goodrich Co., Akron, Ohio. 


Oil Cooler Cleaner 

System for cleaning aircraft oil clean- 
ers is faster, less expensive and easier 
than present methods, the maker states. 
Special agent used is said to eliminate 
possibility of corrosion. 
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for complete testing of 
aircraft components and for 
the finest overhaul facilities 


I Manufacturers of Mefal Boss Seals 
to Military Specifications 

WRITE FOR BOOK: 

"How Aetco can help you." 



Aircraft Equipment 
Testing Company, Inc. 

1812 FLEET STREET 
BALTIMORE 31, MD. 


Aircraft Testing Laboratory 




WHAT'S NEW 


Publications Received: 

Impedance Matching — by A. Shure, 
Ph.D., Ed. D.— Pub. John F. Rider 
Publisher, Inc., 116 West 14th Street, 
New York *11, New York. $2.90: 119 
PP- 

This electronic technology series 
deals with the problems of impedance 
matching at audio, radio, and higher 
frequencies. It also explains the theory 
underlying problems and solutions of 
impedance matching. 

Inspection For Disarmament— Edited 
by Seymour Mclman-Pub. Columbia 
University Press, 2960 Broadway, New 
York 27, N. Y. $6.00; 291 pp. ' 

This book deals with a major point 
of designing systems of inspection to 
ensure compliance with any disarma- 
ment program or agreement which 
might be made with international 
countries. 


The Helicopter— by Jacob Shapiro-Pub. 
The Macmillan Co., 60 Fifth Avc., 
New York 11, N. Y. $4.50; 269 pp. 

This book gives the framework of the 
helicopter without specialized technical 
jargon. 

Aircraft and Missile Propulsion-Vol- 
umc No. 1— by M. J. Zucrow-Pub. 
John Whiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, New York. 
$11.50; 558 pp. 

TTie beginning of a series of books 
dealing with thermodynamics of fluid 
flow and its application to propulsion 
engines. This volume is the beginning 
of a three volume work which is de- 
signed to aid the student and engineer. 

Fundamental Principles of Transistors 
-by J. Evans, B.Sc., Ph.D., A.K.C., 
Standard Telecommunications Labora- 
tories, Enfield (G.B.); published by D. 
Van Nostrand Co., Inc., 120 Alexander 
Street. Princeton, N. J. $6.75, 267 pp. 

Simple account of the theory of semi- 
conductors precedes explicit material on 
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theory and preparation of p-n junctions 
and point contact transistors. Manufac- 
ture and special transistor types are 
covered illustrating pertinent design 
problems; also new transistor materials, 
transistor physics and performance of 
available devices and impurities. 

Automation Systems— Sponsored by En- 
gineering Department— Pub. Engineer- 
ing Publishers, Division of the AC 
Book Co., Inc., New York. $5.00; 
ISO pp. 


This book contains the proceedings 
of the second Electronics Industries 
Assn, on Automation Systems for 
1958. For engineers and executives 
who have an interest in automation. 

Civil Air Regulations &• Flight Stand- 
ards for Pilots— published by Aero 
Publishers. Inc., 2162 Sunset Bled., Los 
Angeles 26, Calif. $2.25. 

The 19tli edition of this pilot's 
manual for 1958 contains government 
requirements, air-laws and flying pro- 
cedures applicable to all pilots. Included 


are flight rules, radio telephone use, air- 
port traffic control, requirements for 
various pilot certificates, search and 

how to read weather reports and also 
a study guide and sample written 
examination for the private pilot 


Airplane Design Manual— by Frederick 
K. Teichmann, published by Pitman 
Publishing Corp., 2 West 45th Street, 
New York 36, N. Y. $8.50, 489 pp. 

First published in 1939, this fourth 
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Greases: Part 3— by J. J. Chessick and 
A. C. Zettlcmover, Lehigh University 
for Wright Air Development Center, 
U. S. Air Force. June, 1957. $1.50; 
52pp.: (PB 131233). 

Theroretical and Experimental Studies 
of Liquid Viscosity— by F. C. Collins, 
Polytechnic Institute of Brooklyn, for 
Wright Air Development Center, U. S. 
Air Force. Julv, 1957. SI. 00; 36pp.; 
(PB 131403). 

High Temperature Wear Evaluation 
Techniques and Data— by R. J. Benzing, 
Wright Air Development Center. U. S. 
Air Force. Julv, 1957. $.75; 24pp.: (PB 
131410). 

Bibliography of Fuel Stability, 1929- 
1957— by Southwest Research Institute 
for Ordnance Corps, U. S. Army. $5.00; 
197pp.: (PB 131482). 

Man-Machine Dynamics: Chapter VII 
of the Joint Services Human Engineer- 
ing Guide to Equipment Design— bv J. 
H. Ely, H. M, Bowen and J. Orlansky, 
Dunlap and Associates, Inc., for Wright 
Air Development Center, U. S. Air 
Force. November. 1957; S3.00; 119pp; 
(PB 131576). 

CAA Orders Global 
Time Converter Unit 

New York-Global time conversion 
chart developed by Lt. Col. John G. 
Daiger. Newark, N. J. has been pur- 
chased by Civil Aeronautics Adminis- 
tration for distribution to control cen- 
ters and range stations. 

Daiger chart, called Time Conversion 
Simplifier, shows corresponding Green- 

world. Simplifier also lists standard and 
daylight saving time zones and is cali- 
brated on 24-hr. clock system. 

CAA now uses Greenwich Mean 
Time for all domestic air control pur- 
poses. Initial order was for 3,000 charts. 
Simplifier is produced by Daiger Asso- 
ciates. Chamber of Commerce Bldg., 
Newark, N. J. 

Spark Plug Methods 
Approved by CAA 

Civil Aeronautics Administration has 
approved production and inspection 
methods of AC Spark Plug Division and 
will permit the maker to mark its spark 
plugs with the symbol "CAA-PMA.” 
PMA stands for “parts manufacture 

Spark plug manufacturer, maker of 
18 types of plugs, requested the in- 
spection of its facilities after the CAA 
announced its policy of inspecting parts 
for reliability and safety. 



ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment. Airborne 
and Electronic Test Equip- 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 

Please write to: Mr. A. H. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation. Los Angeles 45, 
California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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WHO'S WHERE 


(Co, .tin 

Changes 


lied from page 15) 


Martin A. Warskov, consultant to the 
Department of Aviation Systems Research, 
Airborne Instruments Laboratory, a division 
ol Cutler-Hammer. Inc., Mineola, N. Y. 

Wyman L. Henry, director of marketing 
Beech Aircraft Corp., Wichita, Kan. Also: 
R. H. Owen, manager. Beech Aircraft's 
newly fonned manufacturing engineering di- 

Bcll Aircraft Corp.'s Niagara Frontier 
Division lias announced establishment of a 
West Coast office, Los Angeles, Calif., and 
the following appointments: Edwin E. 
Gorin, senior West Coast representative 
and Avionics Division representative; Frank 
R. Henid, Rockets Division representative; 
Jerome C. Gregoirc, Space Flight and Mis- 

'col.' llam'Vr Copland (USAF. ret.), 
manager. Aviation Department of the State 
of Florida. 

Dr. Arthur Bramlcv, technical specialist. 
Stromherg-Carlson, a division of General 
Dynamics Corp., San Diego, Calif. Also: 
Brig. Gen. William L. Baver (USA. ret.), 
director of planning, Stroniberg-Carlson's 
Electronics Division, Rochester, N. Y. 

T. A. Wilson, hcad-Advanced Project 
Proposal Team, Systems Management Office, 
Boeing Airplane Co.. Seattle. Wash. D. E. 
Graves and I. W. Ncalon will assist Mr. 
Wilson. Also: Ben F. Werner, manager- 
weapon system support management branch, 
Dvna-Soar program of the Systems Manage- 

Harolcl Morris, assistant technical director. 
Dormer Scientific Co., Concord. Calif, 

William E. Howell, project managct-Air 
' " coles Pow- 


, M \Vnnrington r ,°S.’ 

Karl II. Epplc, director of engineering, 
and Edward W. McLaren, director of manu- 
facturing, Ilcli-Coil Corp., Danbury. Conn. 

Robert A. Bailey, director of marketing. 
Industrial Products Divis 


a; 


John 


md Telegraph Corp.. San Fc 

general manager. Tc 
~ • ’ ' 1 Dies 


. Grim 


Electric Corp.. Stamford, Conn. 

Charles L. Davis, general manager, and 
W, T. Noll, assistant general manager. 
Aeronautical Division, Minncapolis-IToncy- 
well Regulator Co.. Minneapolis. Minn. 

Byton F. Doming, managcr-Redstonc en- 
gine program, Roeketdvne. a division of 
North American Aviation, lnc„ Canoga 
Park. Calif. 

C. C. Pearson, assistant director of manu- 
facturing, Missile Systems Division. Lock* 
heed Aircraft Corp.. Sunnyvale, Calif. Also: 
Leslie D. Mvers. chief manufacturing engi- 
neer. Missile Systems Division. Emil J. 
Docckal succeeds Mr. Mvers as plant engi- 
•f Lockheed’s Georgia Division. Mari- 


NEWS ABOUT 

BENDIX SHAFT ENCODERS 


Photo-Electric Sensor 
Types Added to Line 


The Bendix® “Supermarket” for pre- 
cision components has long served 
your analog-digital converter needs 
with miniature, brush slip-ring shaft 
encoders featuring extremely high 
resolution. Now, with the addition 


of n 


' Photo 


types, 


The specification table below i: 
the best evidence we know that youi 
shaft encoder needs find their mos 
efficient answer at the Bendix Super- 


the Bendix shaft encoder line makes 
Bendix extra quality available for 
even broader applications. 

With these new photo-electric 
sensor units, you enjoy the impor- 
tant advantages of higher operating 
speeds, lower operating torque re- 
quirements, longer life, and finer 
resolution in relation to physical size. 


BENDIX OFFERS WIDE CHOICE TO FIT YOUR EXACT SHAFT ENCODER NEEDS 
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Eclipse-Pioneer 

Division 
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FLIGHT IN THREE MEDIUMS 
Several things set the Polaris apart from other 
outer space weapons in the ballistic missile category, 
for the Polaris program involves a wholly new 
concept of weaponry : 

1. It will be dispatched from beneath the surface 
of the sea. 

2. It will be radically smaller than currently 
developed land-launched missiles, yet its payload 
will be as effective and its range the same as 
other IRBMs. 

3. It will be the first operational outer space missile 
to employ solid fuel as a propellant. 

4. It will travel through three mediums in a single 
flight : water, air, outer space. 

5. Its launching base— a submarine— is not fixed but 
a mobile vehicle. 

OUTER SPACE PROGRAM 
Very little can be said about the Earth Satellite pro- 
gram at this time except that its success will necessitate 
advancing the state of the art in all sciences. 

The Earth Satellite Project is perhaps the most 
sophisticated outer space program to reach the 
"hardware” stage in the U.S. today. 


Advanced missile and 

space projects 
require Engineers and 

Scientists to work on 


FRONTIERS OE SPACE 


THE 


TECHNOLOGY 


Lockheed Missile Systems Division, recently honored at the first National 
Missile Industry Conference as “the organization that contributed most 
in the past year to the development of the art of missiles and astronautics” 
holds such important, long-term projects as: the Navy Polaris 1RBM, 

Earth Satellite, Army Kingfisher target missile, and the 
Air Force X-7 ramjet test vehicle. 

To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Responsible positions in our research and 
development laboratories and in our project organizations are available 
now for high-level engineers and scientists. 

If you are experienced in physics, mathematics, chemistry or one of the 
engineering sciences, your inquiry is invited. Please write Research and 
Development Staff, Sunnyvale 2, California. (For the convenience of those 
living in the East and Midwest, offices are maintained at Suite 745, 

405 Lexington Ave., New York 17, and at Suite 300, 840 N. Michigan 
Ave., Chicago 11.) 


ENEMY SIMULATOR 

The Kingfisher is the nation's fastest target 

missile, developed for the Air Force and currently 

being manufactured for the Army to test 

the accuracy of our newest supersonic weapons. 

It is a ramjet target vehicle with Mach 2-plus 
capabilities. The Kingfisher not only has the speed to 
match the defensive missiles, but can also simulate a 
vast array of supersonic enemy missiles and airplanes 
attacking from great height. It is instrumented 
to score near misses and even theoretical hits without 
itself being destroyed. 

It is recoverable from flight by parachute to be 
flown again, permitting weapon system evaluation to 
be conducted at greatly reduced cost. 


Lockheed 


MISSILE SYSTEMS DIVISION 


PLAN 


A MESSAGE TO AMERICAN INDUSTRY 


Modernize Now- 
For Growth and Profits 


The biggest challenge facing American 
industry today is that of thoroughly mod- 
ernizing its plant and equipment. This is the 
test period for companies to prepare for success 
— or failure — in the ’60s. Success depends 
decisively on one key policy — modernization, 
for growth and profits. 



The problem of business recession is fading. 
Sales and industrial production are moving up 
again, slowly. Business is swinging back into 
its normal course. This is growth, not retreat 
and recession. If the recovery takes us back to 
the normal growth trend, industrial production 
will be up 15% to 20% by 1960. 

But how can we get this growth in pro- 
duction without the plague of price infla- 
tion that has blighted our economy in 
recent years? And, of fateful consequence 
for the individual business firm, how can 
it keep its costs down enough to make a 
decent profit — something a very large 
share of American companies are not do- 
ing today? 

This is the new challenge that confronts busi- 
ness as the recession is left behind. 

Nature of the Challenge 

The recent record on costs and productivity 
is not reassuring. Since 1947 wages in manu- 
facturing have risen 68%, while output per 
manhour has gone up 32%. This is a dismal 
record for a nation that has prided itself on 


gains in industrial efficiency. Clearly, if we are 
to avoid continuing inflation, labor must key its 
wage demands more closely to productivity in- 
creases. But clearly, also, we must do far better 
in raising output per manhour. Otherwise, in- 
dustry cannot hope to offer stable prices, and 
still make a profit. 

What, then, is the answer? It is modern- 
ization of plant and equipment, the re- 
placement of obsolete producing facilities 
with new and more efficient machinery 
and buildings. Only in this way can industry 
hope to increase production, hold down costs 
and make a good profit showing in the years of 
growth that lie ahead. 

Industry’s Answer 

The chart on the preceding page shows how 
American industry is buckling down to the task 
of modernizing its facilities over the next four 
years. It is planning to replace old equipment 
with new machines that will raise output per 
worker not just 2% or 3% a year, but more 
like the 5% annual gain in productivity that 
this nation achieved in the years following 
World War I. 

Since World War II we have had to contend 
with shortages of capacity and materials that 
have held back the job of raising productivity. 
But today the machines and techniques are 
available. And industry is getting set. 

A broad sample of manufacturing companies 
surveyed by the McGraw-Hill Department of 
Economics earlier this year reported these 
plans: In 1958, expenditures for modern- 
ization will rise to 56% of total investment 
in new facilities — compared to 48% in 
1957. And this emphasis will increase un- 
til by 1961, expenditures for replacement 
and modernization account for two-thirds 
of all capital spending by manufacturing 
companies. In dollar terms, manufacturers 
will spend more on modernization in each of 
the four years 1958-61 than in any previous 
year except 1957. 


Can It Be Done? 

These are big plans. Can they be carried out? 
Is it too visionary to hope that after a decade 
of expansion, industry can now find the outlets 
for huge amounts of capital investment in the 
area of modernization? The answers are im- 
portant to business and the nation, because on 
this new wave of modernization depends our 
hope of holding down costs and prices, and also 
the prosperity of the vital capital goods indus- 
tries — generators of boom and bust in our 
economy. 

To ensure that industry gets the an- 
swers, McGraw-Hill’s 34 business publica- 
tions are now starting a coordinated effort 
— the largest editorial effort in the history 
of our company — to find, report and pub- 
lish the opportunities for modernization 
at a profit, in the fields we serve. These 
special reports will begin in late September 
and will run through November, with appro- 
priate coverage for the specific needs of each 
field. We are proud to share with industry the 
responsibility for making sure that no oppor- 
tunity is overlooked in the drive to modernize 
now for growth and profits. 


This message was prepared by the McGraw- 
Hill Department of Economics as the first step 
in our company-wide el/ort to report on oppor- 
tunities /or modernisation in industry. The 
Department is also preparing a longer report, 
on modernisation as a national problem, / or 
publication in October. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
parts of lire present text. 
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With or Without 
T-Category Kit Installed 
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It takes 

precision 

equipment 

to solve 
many 
problems 
of flight. 


Rohr is famous for being first with the latest 
manufacturing tools to solve production problems of many 
aircraft parts. And when there is no special machine 
to mass produce a special part . . . Rohr is first in 
knowledge and know-how to design and build or adapt 
machines to make components better, faster and cheaper. 

Just one of the reasons Rohr, today, is the 
WORLD’S LARGEST PRODUCER 
OF COMPONENTS FOR FLIGHT 
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Engineers with an eye for performance 
look to Miniature Hi-Torque 
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ELECTION CHART 

sji new counterbored, low height, standard and miniature 
ESNA/NAS self-locking nuts 


Standard-550” F. 
(Carbon Steels) 

Standard— 900” F. 
(A286 Stainless) 

Miniatures— 550° F. 
(Carbon Steels) 

Miniatures— 900° F. 
(A286 Stainless) 



© 

© 

LHTE (NAS 679) 

LHTE2860 

LH1660 

79LH1660 
(303 Stainless) 
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LHTA51 (NAS 680) 

LHTA51-2860 

LHTA51M (NAS 697) 

LHTA51M2860 
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LHTA58 (NAS 681) 
100° Ctsk 

LHTA58-2860 
100° Ctsk 

LHTA575M (NAS 1067) 

LHTA575M2860 
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LHTA57 (NAS 682) 

LHTA57-2860 

LHTA57M (NAS 696) 

LHTA57M2860 
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LHTA55 (NAS 684) 

LHTA55-2860 

LHTA55M (NAS 698) 

LHTA55M2860 





LHTA521 (NAS 686) 

LHTA521-2860 

LHTA521M (NAS 1068) 

LHTA3300 
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LHTA517 (NAS 687) 

LHTA517-2860 

LHA3575 


LHTG51 (NAS 688-92) 

LHTG51-2860 

self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 365 and 366 types; also 
special designs such as high tensile, bar- 

LHTA54 (NAS 683) 
100° Ctsk 

LHTA35 (NAS 685) 
100° Ctsk 

rel and self-aligning fasteners, all types of 
To meet the requirements of the aircraft, straight and radius gang channels and very 

missile and avionic industries for lighter- high temperature all-metal slotted beam de- 
weight, reduced-dimension fasteners for ele- signs for use on jet engine applications at 

vated temperature service, ESNA has de- temperatures in a range of 1200°F. 

signed and is currently producing all of _ , , 

these new self-locking nuts. Every part con- f°' free “P? of , E * N */" A * COnVerS, °" 

forms to NAS specifications and the entire *" b ' e A confirming both ; NAS drawings and 

line has full Military Services approval. ^SNA equivalents with ful details, write 

Dept. S 1 2-82 5 . Elastic Stop Nut Corporation 
This is just a part of the complete line of of America, 2330 Vauxhall Road, Union, N.J. 


ELASTIC STOP NUT CORPORATION 

LHTG55 (NAS 693-5) 
100° Ctsk 


OF AMERICA 



